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attracting more 
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ARTS & LETTERS ON TOUR 


Atlanta ¢ Baltimore ¢ Boston e¢ Chicago ¢ Dallas ¢ Denver ¢@  Detroit/Dearbort1 
Los Angeles ¢ Minneapolis/St. Paul ¢ Philadelphia ¢ Phoenix ° Sacramento e Sa 


24-city tour features one- 
n-one demonstrations by 

leading Windows developers 

plus prizes and free software. 


. Microsoft, AT&T, IBM and Tandy 
have joined with leading software 
developers to bring this exciting 
Windows exhibition to 24 metro- 
Microsoft POlitan areas all across America. 
WINDOWS The shows are scheduled on Friday 
and Saturday in each cit so those of us who 
can’t break away during the week can attend this 
event at our leisure. No charge for admission. 

There will be drawings for free software, 
prizes, rebate coupons and an opportunity for 
one-on-one demonstrations of the most popular 
Windows products. 

For the time and place of the Windows 
Discovery Days in your hometown, call us or 
write ““Windows” on your business card and 
mail it to us today. 
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e Garden City, Long Island ¢ Houston ¢ Newark e¢ Long Beach 
Diego ¢ Santa Clara @ Seattle © St. Louis ¢@ Washington, DC. 


RTS & LETTERS is all you need to create 
great presentations, professional-quality 
illustrations and charts. Turn stacks of facts and 
figures into pie, bar, line and area charts. Auto- 
matically convert bar and line charts to picto- 
graphs. With Arts & Letters’ sophisticated 
drawing tools, automatic charting and the largest 
supply of electronic clip art, you can create 
business presentations and graphics for desktop 
publishing faster and easier than ever before. 
Depending on your artistic ability, you can 
modify predrawn clip art, autotrace scanned 
images, or draw complex illustrations freehand. 
The Arts &Letters Graphics Editor includes over 
5,000 clip-art images and 80 typefaces. Powerful 
rawing and editing tools use smooth Bezier 
curves for.precision and flawless quality. For 
technical pou you can specify size, 


it the vikfeck companion for desktop publishing 
and presentation systems. _ 

Join us at Windows Discovery Days and 
discover for yourself sity Arts &Letters has won 


1st Place Winner 
Readers’ Choice Award _ 
Two Years in a Row. 
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When was the last time you were able to buy 
a monitor with these features for $1995! 


For a limited time TAXAN is making available selected demonstration units of the monitor 
you ve always wanted at a price you can easily afford! 


In many cases these units were only removed from their original packages for less than an hour. All units are fully tested and 
warranted by TAXAN. 


The Ultravision 1095 incorporates the latest in monitor technology. With features like the patented LCD Microprocessor Display 
which once programed, automatically adjusts your picture’s size, position, trapazoid, convergence and pincushioning and the 
clarity of a Trinitron® CRT Display, the Ultravision 1095 is a monitor you will not outgrow soon. In addition to these features the 
UV1095 comes with our exclusive ZERO WAIT warranty that provides you a replacement monitor within 24 hours should 

your monitor have a problem during the first year of ownership. 


So start enjoying what you’ve always wanted at a price you’re probably already paying. Give us a call and ask about the UV1095 
Special for $1995. THE RECESSION IS OVER! 
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PERFECTING THE IMAGE 
| Taxan America, Inc. 16! Nortech Parkway, San Jose, CA 95134, Te: 408-263-4900 1-800-648-2926 
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¥ COVER: This strangely warped 
_| perspective of Pittsburgh is part 
of an animated visualization 
of Einsteins’ special theory of 

) relativity. The animation was 
created by Dr. PK. Hsiung of 
Carmegie Mellon University 
and Intelligent Light Production 
Services (Fairlawn, NJ). Film 
recording by GW Hannaway 
and Assoc. (Boulder, CO}. For 
more, see page 42. 


FOCUS: CD-ROM Publishing 


Interactive 

Magazines 
Three recent efforts to pub- 
lish magazines in CD-ROM 
format could be the start of a 
long-awaited heyday for 
home-based CD-ROM—de- 
pending upon such issues as 
user acceptance, economic fea- 
sibility, and the overcoming of 
technical hurdles. 
By John G. Maguire 


42 It’s All Relative 

A new animation incor- 
porates Einstein’s special the- 
ory of relativity and helps 
scientists visualize such speed- 
of-light concepts as spatial 
distortion, time dilation, and 
Doppler color shift. 

By Diana Mahoney 


A Solid Solution? 

Despite a plethora of im- 
pressive PC-based packages and 
the ability of PCs to deal in- 
creasingly well 
with speed issues, hardware 
and software realities still limit 
solid modeling on a PC. 
By Caren Potter 


62, New Tools 

for Package Design 
While many package design- 
ers still prefer to do initial 
sketches by hand, most agree 
they are turning to some of the 
newer Macintosh- and PC- 
based software offerings to help 
refine those ideas and speed 
up the production process. 

By Tom McMillan 
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When it comes to staging a masterful presentation, con- 
sider the old school. It demands the coordination and syn- 
chronization of equipment ranging from slide projectors, VTR’s 
and overhead projectors to dissolve units and sync controls. 
Its a Cumbersome process in which many things can go 
wrong. And often do. 


Now consider the alternative. The revolutionary Sony 


CRVdisc™system— a remarkable advance that will totally 
change and simplify the way you make presentations. 

With Sony’s CRV, you can now orchestrate an entire multi 
source presentation from a single playback unit. 

You can record and play back high quality still and mov- 
ing images and stereo sound onto a write-once optical laser 
disc. One double-sided disc can hold up to 87,000 still 


Sony Business and Professional Group, 3 Paragon Drive, Montvale, NJ 07645-1735. © 1991 Sony Corporation of America. Sony, CRVdisc and LaserShow are trademarks of Sony 


The art of making a presentation. 
has finally entered the minimalist period. 


images or 48 minutes of motion video, audio or any combina- 
tion of all three. And any frame can be randomly accessed 
from one side of a disc in less than half a second. 

CRV can also be controlled by your PC, using Sony 
LaserShow" a presentation software utility program. It allows 
you to create, search, move, delete and tailor your presenta- 
tion for each show just by pushing a few buttons. And when 


you combine LaserShow with Sony’s Frame Memory Unit 
you Can create striking visual effects that will give your presen- 
tation even more impact. 

For more information on Sony's state-of-the-art CRVdisc 
system, call us at 1-800-523-SONY ext 451. 


And discover for your- 
self that less truly is more. 


SONY. 
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New Art Forms 


t has always been easy for the so-called visionaries in the computer 
industry to dazzle an audience with tales of what computers will 
someday be able to do for us. Most of the predictions, which we have all 
probably echoed at one time, center on how computers are quickly be- 
coming so powerful that they will soon serve as our ultimate servants, 
boosting our productivity at work and fulfilling our every wish at home. 


Those who place any stock in such futuristic forecasts may walk away 
with warm, fuzzy feelings about how computers will improve our lives. 
They may even inform their friends and families about the exciting pos- 
sibilities for computers, as hazy and homogeneous as these visions might 
be. However, in many ways what is more exciting than the familiar 
refrains about potential applications for, say, artificial intelligence, mul- 
timedia, and virtual reality are the imaginative, landmark applications 
that would have been nearly impossible to predict beforehand. In fact, by 
pushing boldly into unexplored regions, pioneering artists, scientists, 
and programmers have, in some cases, created nothing short of what 
might be considered entirely new art forms. 


For example, Michael Tolson, chief scientist at Xaos, a San Francisco- 
based video production company, is using Silicon Graphics workstations 
and a variety of software tools and techniques to change our concept of 
abstract painting, which West Coast senior editor Barbara Robertson 
alluded to most recently in her preview last month of the SIGGRAPH 
Electronic Theatre. In fact, his paintings, which he calls “slowmations,” 
literally do change, slowly and randomly. He describes one of his paint- | 
ings as “a population of brush strokes that is in constant flux, with each 
stroke an independent, dynamic entity that is born, evolves, and dies, 
leaving its imprint as it grazes on fields of color, texture, and light.” 


What also could be considered a new painting-related art form was creat- 
ed by Wayne Lytle, an artist and scientific visualization animator at the 
Cornell National Supercomputer Facility in Ithaca, New York. As asso- 
ciate editor Gary Pfitzer reported last month in his feature on music- 
based animation, Lytle’s animation, More Bells & Whistles, was an effort 
to prove that MIDI (the Musical Instrument Digital Interface), can be 
used to synchronize music and graphics at a high level of complexity and 
accuracy. Yet the novel animation, which breathes life into an orchestra 
of stylized and exotic instruments that play an original musical composi- 
tion, represents the first real bridge between music and graphics. 


As Lytle tells us, “I do look at it as an art form. I like to think of it as 
dynamic art. It’s not just music and it’s not just graphics, but it’s both.” 
Indeed, for perhaps the first time, we have the means to truly visualize 
music, which has implications both as art for art’s sake as well as for 
more practical purposes. “I look at this as a new kind of paint brush,” 
says Lytle. “It’s a new tool that I’m able to use to do the kind of art that I 
like to do. But there are also side benefits, for instance, for musical 
analysis and music appreciation for the hearing-impaired.” 


The art of acting has also taken on a new dimension recently. While no 
Front End, cont. p.8 
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Now compatible with 
Silicon Graphics® workstations 
using third party software. 
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Mitsubishi Color Thermal Printers 
Make Your Sun Shine Brighter. 


ith Mitsubishi® color printers, your Sun 
SPARCstation™ has never looked better. 
Bright and bold, advanced resolution 
graphic output is ideal for a variety of 
color imaging applications. Choose 
from a range of performance characteris- 


Color Hardcopy 
From Mitsubishi tics within Mitsubishi’s full line of color 
printer models, each designed for 
maximum reliability and value. 

With the introduction of NeWSprint™ software, 
Mitsubishi’s printers can be attached to a single Sun 
SPARCstation to produce PostScript™ compatible 
output or from any computer on the network via a 
SPARCserver.™ The result: color printing is now fast, 
easy and more cost-effective because it eliminates the 
need for an expensive, dedicated hardware rasterizer 
laden with memory. Instead, it utilizes the SPARC’s 
superior CPU for processing. 

Mitsubishi’s quality begins with the G370-10 and 
G650-10 color thermal transfer printers. These high- 
resolution printers deliver 300 DPI output on cut 
sheet paper or transparency film in sizes from letter 


High Quality 


to tabloid (G650-10 only). The S340-10 thermal 
transfer sublimation printer offers near photographic 
quality with dazzling colors and prints on letter and 
legal size cut sheet paper. 

All Mitsubishi printers are compact, reliable 
and easy to use for color-critical workstation 
applications including electronic pre-press, 
desktop publishing, presentation graphics, 
CAD/CAM/CAE, multimedia, 
medical imaging and geoscience. 

Call or write Mitsubishi today 
and we’ll show you how our 
high quality color printers can 
make your Sun shine brighter. 
For referral to the nearest 
authorized Mitsubishi Electronics 
sales representative, call 1-800-843-2515. 


=*« MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 991 Knox Street, Torrance, CA 90502 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5G1 


© 1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Silicon Graphics is a registered trademark of Silicon Graphics, Inc. Sun Microsystems and the 
Sun logo are registered trademarks and NeWSprint is a trademark of Sun Microsystems, Inc. SPARC is a registered trademark and SPARCstation and SPARCserver are trademarks of SPARC International, Inc. 
PostScript is a trademark of Adobe Systems, Inc. Actual unretouched printed images produced from the following companies (trademarked software package name follows company name): Computer Support Corp. (Arts 
& Letters); Zenographics (Mirage); Centera Technologies, Inc. (GRAFkit); Sun Microsystems (NeWSprint). Operational note: Printers must run with Sun SPARCstation or SPARCserver with OS version 4.1; S-Bus 
Centronics® parallel adapter card and NeWSprint software required and is available from Sun Microsystems; device driver available from Mitsubishi Electronics. 
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one would suggest that computer- 
generated characters have ap- 
proached the level of human ac- 
tors, Matt Elson, an animator at 
Symbolics in Los Angeles, is not so 
much trying to precisely copy the 
human art form as he is trying to 
create “something else,” as he puts 
it. “I wanted characters that would 
fully and uniquely revel in being 
computer characters.” 

For example, in his new film, 
Virtually Yours, which was shown 
at the beginning of this month in 
the SIGGRAPH Electronic The- 
atre, computer personality Lotta 
Desire, who has existed for several 
years, has developed some acting 
skills that no human could convey 
as concretely, if not as dramatical- 
ly. For instance, as Barbara Rob- 
ertson reports in her Electronic 
Theatre preview, when Lotta’s 
friend arrives late on her doorstep, 
she angrily complains that she has 
been waiting for ages and grows 
old right before our eyes. She is 
also able to literally turn to stone. 

In this month’s Focus story, “In- 
teractive Magazines,” John Ma- 
guire, former director of the Pro- 


gram for Reporting on Science and 
Medicine at Boston University, ex- 
amines a new concept in publish- 
ing that allows readers to use their 
computers to skip through any of 
several hypertext-linked maga- 
zines and to view interactive mul- 
timedia feature presentations, 
complete with animations, dynam- 
ic 3D models, voice annotation, 
sound, and music. If these CD- 
ROM-based publications prove 
successful, no longer will readers 
be limited only to silent, sequen- 
tial presentations with still photos 
and static illustrations. 

Finally, in this month’s cover 
story, “It’s All Relative,” associate 
editor Diana Mahoney describes 
how a 15-minute computer anima- 
tion created by Ping-Kang Hsiung 
of Carnegie Mellon University in 
Pittsburgh allows us, for the first 
time, to visualize the complex con- 
cepts in Albert Einstein’s special 
theory of relativity. In fact, by 
showing what a Japanese bullet 


Editor 


train would look like streaking 
past Mt. Fuji at near the speed of 
light and by showing what the city 
of Pittsburgh would look like if you 
were to fly by at near light speed, 
the project attempts to carry out 
one of Einstein’s famous “thought 
experiments,” in which he said, “I 
wonder what the world would look 
like if I could ride a beam of light.” 
As computer technology contin- 
ues to advance, what all of us, even 
the visionaries, should bear in 
mind is that the most dramatic im- 
pact will be felt not from the 
steady and incremental productivi- 
ty-oriented improvements, but 
rather from the creative innova- 
tions from today’s conceptual pio- 
neers. Indeed, when we put new 
intellectual amplification tools in 
the hands of creative people, per- 
haps the only thing anyone can be 
sure to expect is the unexpected. 
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Phil LoPiccolo 


More work surface. CADCorner’s surfaces are larger and stronger to accommodate 19” CAD monitors, 
input devices, disc drives, and ““D” sized drawings. More storage. CADCorner has add-on shelves and 
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drawer modules for paper storage, software, manuals, and CAD accessories. More flexibility. CADCorner 
starts with a new free-standing corner unit to which you can add modular 
components including reference tables and printer stands. Lower 


price. Workstation configurations and options from $659 to $2000 MAYLINE/HAMILTON’ 


The Mayline Company, PO. Box 1342, Sheboygan, WI 53082-1342. Phone 414-457-5537. 


Engineering Furniture Systems 
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oo good to be true? Many Platforms afford to develop applications with 
applications engineers think software that’s not portable. Portability 


software can only provide protects your hardware and software 
platform independence at the investment, saves development and 
expense of graphics speed. maintenance costs, results in higher 
Not so with FIGARO+, the productivity, and expands the market 
enhanced PHIGS graphics for your applications. And because 
programming “tool kit”. FIGARO+ is powerful, intelligent, and 
Designed for speed, FIGARO+’s feature-rich, it can be used to develop 
highly optimized graphics pipeline applications equal in performance to 
allows you to make and display those developed with proprietary 
changes rapidly. It offers advanced graphics tools. 
PHIGS+ features and extended With FIGARO+ you also get the 
capabilities like Integrated Support for full support of the industry leader. We 
Multiple Windows and Quick Update wrote the book on the PHIGS 


Methods. FIGARO+ is also tightly Software that standard... literally. And we provide 
integrated with X Windows and popular intelligently uses training courses, reference manuals and 
GUIs, to keep you current — and your existing a toll-free Answer Line to keep you up 
compatible — with PEX technology and computing hardware — and running. 
evolving X Window environments. _ from PCs to Is it any wonder that we're the #1 

All this plus true portability! Supercomputers! provider of PHIGS software? Call and 


ask about our demo diskette and 
introductory video. 


Y Al | \ 800-428-7588 * (CA) 800-824-4490 
619-457-5359 © Liant Europe: +44-71-799-2434 


Copyright ©1991 Liant Software Corporation. All company and product names are trademarks of the respective manufacturers. 


As computer environments become 
more heterogenous, end users can't 


LIANT Software Corporation 
3510 Dunhill Street, San Diego, CA 92121 
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If you need a math 
coprocessor to speed your 
power applications, ask 


yourself this question: Which would 
you rather have sitting next to your 
Intel microprocessor — an Intel Math CoProcessor 


©1991 Intel Corporation. i 287, i386, i387, i487 and the SX logo are trademarks of Intel Corporation. 
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Ask for genuine Intel 
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or something you may know nothing about? 
Because if you don’t specify Intel, that’s 
basically what you're getting — a big question 
mark. With Intel, however, there’s simply no 
question. You're getting quality. 
That’s because Intel has the longest track 
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Math CoProcessors 
ull have to count on. 


record with math coprocessors. In fact, we’ve there’s no calculating what you'll end up wi 
manufactured and sold millions more than allthe Fora free information packet, call (800)538-3373. 
others combined. And we've tested every one of 
them with the most exhaustive battery of tests in ; ntal x 
the industry. All to assure you absolute reliability. 

So ask for Intel Math CoProcessors. Or The Computer Inside 
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We have the cameras that 
your vision into reality 


Sony’s variety of camera modules 
encourages your creativity Go ahead. 
Use your imagination. Whatever your 
design requires, the ideal choice will 
be a Sony camera. 


Razor-Sharp 

Monochrome. 

P For high-res mono- 

~ a palm-sized package, 

P there's the XC-77 Its dense pixel 
array (768H by 493V) captures 

every detail. 


High-Res Monochrome With A 
Twist. We took the : 
razor-sharp 

performance Ey 

ofour pop- 

ular XC-77 


and added a little twist— a remote 
imager and a 60-cm flexible cable. 
That’s the XC-77BB. 
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Total Shutter 
Control. Our 
“Random Reset” 
XC-77RR responds 
instantly to your trigger pulse, 
eliminating asynchronous-shutter 
lag. It also freezes images with 


shutter speeds up to 1/10,000 second. 
All in a compact, remote-imager 
package. 


Proven Performer. 
Satisfy your basic 
imaging needs with 
an anything- 
but-basic mono- 
chrome camera. 


The compact, light- 
weight XC-57HV gives you superb 
image quality and a 50dB signal-to- 
noise ratio. 


Color. Get vivid, 
e* true color with the 
XC-/11. Our red-green-_ 
blue striped CCD 
filter produces 
excellent RGB color 
resolution. 


Extended : 

RGB Color. We wen 

to great lengths to make our XC-711 
color camera more flexible. With a 
remote imager and 500cm of cable, 
the XC-711RR puts RGB color imaging 
wherever you need it. 


Sony, Co-Site Sampling and Imaging Your World are trademarks of Sony. 


Uncolorized RGB 


Three-in-One RGB Color. When 

accurate color rendition is crucial, 

there’s the XC-007 Its unique 
Co-Site Sampling™ technique 
incorporates three CCDs, pro- 
ducing brilliant RGB color in 
every pixel. 


Sony—The Company You Keep. 
With Sony cameras, you get more 
than the foundation for any imaging 
system. You get a rock-solid supplier. 


Competitive OEM pricing. The 
quality you expect from 
Sony. And expert support for 
all of your imaging projects. 
Let your imagination go. 


And go with Sony cameras. Because 


your image depends on the com- 
pany you keep. Call (714) 229-4197 or 
write to Sony Corporation of America, 
Component Products Company, 10833 
Valley View St., Cypress, CA 90630. 

FAX (714) 229-4285. 


SONY 


Imaging Your World 
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Phoio Reality 


ethical issues of image manipu- 

lation in your June Front End, 
“What’s Wrong with this Pic- 
ture?”. Photographs are regarded 
as accurate representations of an 
event that occurred, whether 
staged or naturally occurring. This 
is a fundamental, if unconscious, 
belief of most people. If an image 
looks like an unretouched photo- 
graph, people will assume the im- 
age is an accurate representation 
of the event. 

Marking a photograph as hav- 
ing been changed is insufficient. 
With the limitless possibilities for 
manipulating images electronical- 
ly, what portion of the image was 
changed, how does it affect what 
the image is portraying, and who 
makes the decisions? It is also im- 
practical to itemize all changes 
made to an image. 

I understand and appreciate the 
benefits of image manipulation 
and certainly do not discourage ad- 
vances in that area. But I am con- 
cerned that image manipulation 
has already gotten out of control. 
How many of the images that we 
regularly view have been changed 
to represent something else, and 
we are not informed of it? After all, 
it looks like a real photograph. ... 


: applaud you for addressing the 


Mark Mathias 
Present Advantage 
Sherman Oaks, CA 


Fictitious Film 

I found your editorial on electroni- 
cally manipulated photographs 
somewhat incomplete, in that it 
stopped with still photography. I 
find that more serious violations 
occur in advertising and film be- 
cause of the amount of exposure 
one gets to the unrealistic depic- 
tions of life. While this practice has 


COMPUTER GRAPHICS WORLD AUGUST 1991 


been with us for some time, whole- 
sale fabrications of scenes are now 
being carried out for us to believe 
as real events. 

Of particular note is the latest 
TV ad for Dean Witter, in which 
we are witnessing “Mr. Witter” 
himself on some supposedly worn 
and scratchy archived footage con- 
veying his philosophy on customer 
service to members of his staff. 
What makes the whole situation 
doubly absurd is that it is not only 
fictitious, but that an investment 
firm would stoop to such a practice, 
given the less than satisfactory 
performance of this segment of 
American business. 


D. Jan Cella 
Wheaton, IL 


Fuzzy Head Displays 

How ironic that your June 1991 
editorial on truth in pictures was 
followed by the article “Reality 
Check,” which showcased head- 
mounted displays without showing 
pictures shot through the optics. 
The viewer actually sees enormous 
triads or a fuzzy view of the low- 
resolution displays one can fit in 
the head-mount. The article ap- 
peared to instead favor crisp shots 
from table-mounted, high-resolu- 
tion monitors. 

This is common practice for [pre- 
senting] head-mounted displays 
for virtual worlds. I know of no 
popular article, only one profes- 
sional talk, and only one profes- 
sional publication that have shown 
the display [accurately]. 

By contrast, authors of papers on 
head-mounted displays used for 
other purposes and authors of pa- 
pers on other display technologies 
(for example, flat-panel liquid crys- 
tals) do show actual pictures of 
their displays. 


How can readers enjoy the pro- 
gress of the new head-mounted dis- 
plays soon to be delivered by vari- 
ous manufacturers if they have not 
seen what current versions look 
like? 


Dr. James S. Lipscomb 

Research Staff Member 

IBM Thomas J. Watson Research 
Center 

Yorktown Heights, NY 


SAMMIE is Dead 

Where has Evan Marc Hirsch been 
these last 10 years? The software 
he’s describing [in the April Out- 
put “Form, Fit, and Functiona- 
lity”] was called SAMMIE (System 
for Aiding Man Machine Interac- 
tion Evaluation) and was available 
from a UK software house called 
Compeda. Prime Computer ac- 
quired Compeda in the early 1980s 
and continued to market the prod- 
uct for several years until it was 
dropped due to lack of sales. 

It did everything that Hirsch 
wanted, including different popu- 
lation sizes. It checked that move- 
ments were within comfortable 
limits or beyond the limits of joint 
articulation. It also had the facility 
to look through SAMMIE’s eyes to 
see the world space model. The 
only trouble was that the ergono- 
mists of this world were still look- 
ing at text books for population 
size data. 

I no longer have any connection 
with Prime Computer, but I was 
formerly product manager in the 
UK for SAMMIE in the mid-1980s. 


John Bennett 
Towcester, Northamptonshire 
England 


Long Live SAMMIE 
The article “The Human Factor” 
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(March) quite rightly stated that 
Prime/Computervision’s version of 
SAMMIE is dead. I am happy to 
report, however, that the descen- 
dant of the original SAMMIE sys- 
tem is alive and well. SAMMIE is 
probably still the most prolific, 
commercially available human 
factors man-modeling system. 

We have been marketing our 
own version of SAMMIE, which 
differs considerably from Prime’s 
version, since 1986. It is available 
in configurations suitable for Sun, 
Silicon Graphics, Hewlett-Pack- 
ard, and Apollo workstations. Our 
customers include major North 
American companies in the mili- 
tary sector, UK government and 
commercial defense companies, 
telecommunications, health and 
safety, power generation, retail, 
automotive, civil and military avi- 
ation, engineering, and design 
companies. SAMMIE is also wide- 
ly used in a growing number of 
universities and polytechnics. 

We are also one of the few com- 
panies involved in man-modeling 
systems that provides a human 
factors consultancy service. We 


10 years of experience in designing state-of-the-art 
scan converters, Folsom Research has built a 


worldwide reputation for superior products and 


leading-edge technology. 


an out why we were chosen by Alliant, DEC, HP, 


IBM, Silicon Graphics, Sun, and more... 


We'll make a convert out of you! 
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display to standard NTSC or PAL video. With over 


526 East Bidwell Street 
Folsom, CA 95630 

tel: 916.983.1500 
Sax: 916.983.7236 


have been using the SAMMIE sys- 
tem since the mid 1970s to conduct 
several hundred commercial pro- 
jects. Much of the impetus for the 
development of the systems has 
come from the needs and require- 
ments of our commercial clients. 

SAMMIE CAD Ltd. came into 
being in 1986 to sell SAMMIE on 
the machines mentioned above as 
well as to continue with consultan- 
cy work. We have a growing com- 
mercial and educational base 
world-wide. 


Martin Freer 

Senior Ergonomist 
SAMMIE CAD Limited 
Quorn, Loughborough 
Leicestershire, England 


Corrections: 

Three images were misplaced in 
the Graphics Products section of 
the May issue. The image on page 
99 should have accompanied the 
product announcement for Auto- 


We Can Convert Anyone 


Da products convert any high-resolution graphics 


dessys on page 106. The image 
that accompanies the Autodessys 
product belongs with the IBM an- 
nouncement on that page. And the 
image that accompanies the IBM 
announcement should have run 
with the Computervision product 
on page 99. 

Design Edge, the industrial de- 
sign firm that created the image of 
the Oster compact knife sharpener 
that appears on page 40 in the 
June Focus “Guardians of Style,” 
was incorrectly listed as being lo- 
cated in Philadelphia. The compa- 
ny is actually located in Lang- 
horne, Pennsylvania. 


We welcome your suggestions, 
comments, and questions. 
Please address letters to: 
Editor 

Computer Graphics World 


One Technology Park Drive 
POB 987 

Westford, MA 01886 

FAX: (508) 692-0525 

MCI Mail: CGW 


Te 
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If your computer 
applications are 3D, then 
your interface should be 
3SSPACE® from Polhemus. 

That's because 3SPACE 
emulates the way you 
naturally interact with the 
world around you, using 
the most intuitive device 


yet created... your hand! 


THE 


NATURAL 


3D 


INTERFACE 


3SPACE input devices allow 
you to digitize objects, manip- 
ulate 3D images, and create 
whatever you can imagine 
simply by “drawing in space.” 
Unlike a mouse, trackball, 
joystick, 2D tablet, or con- 
trol knob, 3SPACE doesn’t 
limit your imagination to 
your desktop. Moreover, 
35SPACE operates as you 


do... in real time and 3D. 


OEMs, VARs, systems in- 
tegrators, software devel- 
opers: Create total solu- 
tions for your customers’ 
needs... in CAD, engineer- 
ing, video animation, ar- 
chitecture and industrial 
design, virtual environ- 
ments, simulations, ro- 
botics, medicine, science, 


and more. Already widely 


used and proven in the aero- 


space and medical indus- 
tries, 3SPACE is now at the 
leading edge of advanced 


computer applications. 


3SPACE is at hand now... 
ready to ship in quantity 
for almost every applica- 
tion, including customized 
designs to meet your spe- 


cific needs. 


Call us to find out more 
about how 3SPACE can 
turn your hand into the 
perfectly natural 3D 


interface. 


POLHEMUS 


Box 560 

Colchester, Vermont 05446 
T.802.655.3159 
F.802.655.1439 
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The most basic instinct 1s not just 
to build, but to build the best. 


Among children, being the best is 
friendly competition. But among com- 
panies, being the best decides critical 
issues. 

Issues such as who will have jobs 
and who won't. And which companies 
will survive and which will not. 

On a global scale, it even influences 
which nations will grow economically 
stronger, and which will stagnate. 

With so much at stake, five years 
ago CalComp initiated a program to 
assure that our products would be the 
best and that our employees and fac- 
tories would be world-class competi- 
tive. Now, we can tell you that the 
program is a success. 

Today, CalComp cost-effectively 
produces the highest quality plotters, 
printers, digitizers and display sys- 
tems made anywhere in the world. 


=. aa a 
In fact, our products are so competi- 
tive that half our sales are outside the 
USA, in the home markets of many of 
our toughest competitors. 

That has favorable balance of trade 
implications because for every $1 of 
components we import, we export 
$5.25 in complete, value-added, 
finished product. 

At the customer level, CalComp 


quality means world-class performance 


and commitments to match, with such 
industry firsts as a 3-year warranty for 
our new Pacesetter™ plotters, lifetime 
warranties on our digitizers and a 
Spare-In-The-Air™ program for our 
display systems. 

So don’t ever wonder where in the 
world the best plotters, printers, digi- 
tizers and display systems are made. 
The answer is here, in America, by 
CalComp. 

To find out more about CalComp’s 
world-class products, call 800-932-1212. 


We draw on 
your 


=7CalComp 


A Lockheed Company 


™ 


©1991 CalComp, Inc. CalComp, P.O. Box 3250 Anaheim, CA 92803. Pacesetter, Spare-In-The-Air and We draw on your imagination are trademarks of CalComp, Inc. 
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IBM and Apple 
Join Forces 


Color Research 


SIGGRAPH Meets 
with Congress 
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News in Brief 


Call it a sign of the times, but less than two weeks after making a $25 
million investment in Wang Laboratories, its long-time arch-rival in the 
office automation marketplace, IBM reached out to another strange 
bedfellow, Apple Computer, in a technology agreement that, among 
other things, calls for the two companies to work together to form a new 
system software company that will create an open system software 
platform based on object-oriented technology. The new platform will 
reportedly make it possible to run software applications across a wide 
variety of hardware platforms, including Intel, Motorola, and IBM | 


RISC-based computers. 


Paul Zagaeski, a senior analyst with the Yankee Group, a Boston- 
based market research firm, praised the partnership, but acknowledged 
that the technical challenge of creating a software platform compatible 
with both the IBM and Macintosh worlds is a formidable one that may 
take years to achieve. Nevertheless, he said, both companies stand to 
gain from the new alliance. IBM will gain access to Apple’s interface 
technology and be able to reduce its reliance on Microsoft. Apple will 
gain access to IBM’s RISC processor technology and be able to use its 
association with IBM to gain respectability in the corporate world. 

In addition to their plans to create a new system software platform, 
the two companies have agreed to more tightly integrate the Macintosh 
into the IBM client/server enterprise environment; incorporate future 
single-chip implementations of IBM’s RS/6000 Power architecture in 
future Macintosh computers; and work together to create and license 
platform-independent software environments that will stimulate 
widespread industry development of multimedia technology. 


Xerox Corporation has opened a new $3.5 million facility in Rochester, 
New York, dedicated to broad-based color systems research. The scope of 
the research includes investigations of how people perceive and 
measure color quality, new tools for color-imaging systems, and new 
methods for color-document creation and reproduction. 


Three members of the SIGGRAPH community— Andries van Dam of 
Brown University, Tom Apostol of the California Institute of 
Technology, and James J. Thomas, chair of ACM SIGGRAPH — 
attended a congressional briefing hosted by the House Science, Space, 
and Technology Subcommittee on Science back in May in an effort to 
educate legislators about the importance of computer graphics to science, 
industry, and education. “We wanted to stress the importance of 
visualization to these policy-makers,” said Thomas, “so that when it 
comes to authorizing research funds, they look favorably on 
visualization and related technologies.” Thomas called the meeting 
positive, adding that the legislators repeatedly asked how they could be 
sure interactive visualization will work in education. “Our best answer,” 
said Thomas, “was that we know it generates an excitement and 
interest for science in our youth, more so than any other avenue we have 


ever seen. And that’s a good first step.” 
17 


New Chips Enhance 
Video and Graphics 


Joint Efforts 
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A new digital video encoder from Signetics (Sunnyvale, CA) promises 
to bring the editing and special effects capabilities of video studio 
equipment to the desktop. That, at least, is the claim of the company, 
which introduced its new SAA7199 chip at this month’s SIGGRAPH 
show. The chip, which enables high-quality computer graphics and 
digital video to be displayed on television monitors or stored on 
videotape, complements the SAA7191 and SAA7192 chip sets, which 
are already in use by such vendors as Next Computer, Sun 
Microsystems, and RasterOps. These chip sets ease the task of 
digitizing, storing, and manipulating video images. 

Elsewhere in the chip world, Cirrus Logic (Milpitas, CA) has 
introduced two chips of its own. The new CL-GD5325 Enhanced VGA- 
Compatible Graphics Chip will reportedly allow IBM PC desktop 
computers to incorporate full VGA graphics capability into highly 
integrated, low-cost personal computers, while enhancing board 
testability. With an extended resolution of up to 800-by-600 pixels, a 
256-color display capability, and dot clock rates of up to 40 MHz, the 
chip can drive virtually any IBM PC-compatible monitor. As for the new 
CL-GD6410 LCD VGA Controller, the company claims it will offer 
manufacturers of notebook-size computers enhanced display quality and 
reduced power consumption demands. According to Cirrus, the chip will 
allow a complete VGA subsystem to be implemented using only five 
chips that occupy less than four square inches of space. 


Keeping in step with the trend toward cooperation in the CAD 
industry, Parametric Technology Corp. (Waltham, MA) has signed 
joint business agreements with eight other companies, including 
Mentor Graphics (Wilsonville, OR), Texas Instruments (Dallas), 
Valid Logic Systems (San Jose, CA), Sherpa Corp. (San Jose, CA), 
Spatial Technology (Boulder, CO), Cimplex (Campbell, CA), Marc 
Analysis Research Corp. (Palo Alto, CA), and AC Technology 
(Ithaca, NY). Elsewhere, Swanson Analysis Systems (Houston, PA) 
acquired a license to incorporate portions of Shapes software from XOX 
Corp. (Minneapolis) into its Ansys FEA program in order to enhance its 
modeling capabilities. Computervision (Bedford, MA) has agreed to 
incorporate the NC programming capabilities from Building Block 
Software (Somerville, MA) into its Personal Machinist software. Lynx 
(Los Gatos, CA) has signed a deal to port its real-time Unix operating 
system onto Sparc-based workstations from Sun Microsystems 
(Mountain View, CA). 

Radius (San Jose, CA) and Eastman Kodak Electronic Printing 
Systems (Billerica, MA) have agreed to jointly market color 
management products for the Macintosh. As part of the agreement, 
Radius will incorporate the Kodak Color Management System into its 
product line to create consistent color from display through output. 
Konica Imaging USA has agreed to integrate the LS-3500 35mm film 
scanner from Nikon Electronic Imaging (Melville, NY) into its 
Konica Kolor Separation System. Stardent Computer (Concord, MA) 
will resell the ImageCorder Plus line of film recorders from Focus 
Graphics (Foster City, CA). 

Wang Laboratories (Lowell, MA) has inked a deal to market GIS 
software from Generation 5 Technology (Westminster, CO) and 
Genasys II Inc. (Fort Collins, CO). Phoenix Technologies (Norwood, 
MA) and GO Corp. (Foster City, CA) have inked a deal aimed at 
fostering the rapid development of portable pen-based computers. 
Under the deal, Phoenix will provide computer manufacturers with a 
tightly integrated, system-level reference design based on GO’s 
PenPoint operating system, the Intel 386 SL microprocessor SuperSet, 
and the Phoenix PenBIOS. 
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“With Truevision NuVista+ and 


VideoScript, we produce 
broadcast commercials 
straight from a Macintosh.” 


James and 
Charles Wine 
2PM Multimedia 
Linden, VA 


Public service announcement created with Truevision 
NuVista +, VideoScript and Letraset® ColorStudio.™ For 
more information on 2PM Multimedia, call 703/636-4142. 


Now you can script and produce professional videos on your 
Macintosh using VideoScript software with any Truevision NuVista+ or NuVista 
graphics engine. With VideoScript, you create a series of ‘events’ by defining 
duration and speed for transitions between graphics and video. The VideoScript 


interface lets you quickly master the basic transitions, yet allows access to more 


sophisticated effects for truly dazzling video productions. 

Special effects for live video include capture, strobe and posterization. 
There are 28 transitions (wipes, pushes, reveals and blends) with selectable 
borders and border colors. And unlike other programs, these transitions all run 
at 16 bits/pixel for the highest quality real-time effects available on a Macintosh. 
Truevision is well known in the broadcast industry for providing the 
highest quality video output. With VideoScript, you can make the most of the 
advanced features of the Truevision NuVista+. Improve the quality of your video 


output by using this powerful combination in your next production. 


@ TRUEVIsION 


7340 Shadeland Station, Indianapolis, IN 46256 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other international 617 / 229-6900 


For more information 
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Letraset is a registered trademark and ColorStudio is a trademark of Letraset. ©1991, Truevision, Inc. 


The popularity of Unix is growing right along with the popularity of 
Unix Acceptance open systems, says a new report from automation Research Corp. 
(Medfield, MA). The study, titled Unix in Manufacturing: Market 
Analysis and Forecast through 1995, states that the shipments of Unix 
PCs, workstations, minicomputers, and servers will grow at an average 
annual rate of 27 percent over the next five years. 


@ Membership in the Advanced Computing Environment (ACE) group 
Aliso of Note is growing rapidly, as 40 new members have now joined the original 21 
founders. New members include Du Pont Pixel Systems, Epson 
America, Lockheed Sanders, Megatek, Samsung Electronics, and 
Sanyo Electric. The ACE group is committed to developing new 
standards that will promote greater compatibility between PCs and 
workstations. 

@ The Open Software Foundation (Cambridge, MA) has selected the 
TDF technology from the Electronics Division of the Defense Research 
Agency of the UK for the core technology of its Architecture-Neutral 
Distribution Format. 

® Unix International (Parsippany, NJ) has announced the availability 
of an application programming interface specification that will enable 
software developers to write complete OSI-compliant applications for 
the Unix System V environment. 

e C-Cube Microsystems (San Jose, CA) has begun shipping a new 
version of its JPEG-compatible CL550 image compression processor. In 
addition, the company has inked a deal to provide N.V. Philips with 
MPEG compression processors that will provide full-motion video 
capabilities to its CD-I (Compact Disk-Interactive) products. 

@ Philips Consumer Electronics (Knoxville, TN) has formed a new 
holding company, Philips Electronics Media, that will be responsible for 
all software interests in the field of CD-I. 

@ One software distributor, Highland Software (Palo Alto, CA), has 
come up with an innovative way to introduce people to Unix-based 
software. The company’s new Software Store is a CD-ROM disk 
containing samples of 80 different application programs, ranging from 
system utilities and office automation software to electronic publishing, 
visualization, and mechanical CAD/CAM software. 

@ A new report from Market Intelligence Research Corp. (Mountain 
View, CA) states that the terminal market will grow to $4.2 billion in 
1997, with X terminals accounting for much of the growth. 

e@ Eager to prove that computers are not infallible, a Bucknell 
University (Lewisburg, PA) associate professor is developing a computer 
software program that will help show students how a computer 
introduces a degree of error into almost every calculation. While the 
concept of computer error is not new to researchers, it is not always 
appreciated by students, who tend to be in awe of computers, says 
Richard Zaccone, who’s writing the program. 

e Tandy Corp. (Fort Worth, TX) has announced its intention to 
develop a new, nationwide chain of computer stores, called Computer 
City, that will sell computers from a variety of vendors, including IBM, 
Apple, and Compaq. 

@ In keeping with the movement toward greater environmental 
awareness, Qume (Milpitas, CA) has announced a new program to 
retrieve and recycle laser printer toner cartridges for printers using the 
Canon SX laser printer engine. 

@ Silicon Graphics (Mountain View, CA) has released version 4.0 of 
its Irix operating system, which integrates the X Window System with 
the Iris Graphics Library application programming interface, providing 
what the company claims is the first real-time 3D X environment. 
News reported and compiled by Stephen Porter, C@W managing editor. 
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Computer Generated Graphic + 


Once again, Sharp proves its clear leadership in i 
LCD technology. With the extraordinary LCD XG-2000. 
HIGH RESOLUTION M@ A whole new gener- ] P 


ation of LCD projector, it has over 650,000 


pixels for unprecedented high resolution. So : : _— 
images are strikingly clear and incredibly e X ] ] The High Resolution 
crisp — even the difficult-to-capture lines of @ ___ SharpVision XG-2000 


a detailed computer graphic image. Pr ection System 

PORTABLE @ What’s even more impressive, this quality is now 
available in a lightweight 279 lb. projector that can be effortlessly carried 
from one location to another. 

CONVERGENCE-FREE @ And because it’s solid state LCD, the 
XG-2000 sets up in minutes instead of hours. Without the complicated 
technical convergence adjustments required by “tube” type projectors. 

Use it for any size presentation. The XG-2000 zoom function 
instantly adjusts from 20” to a giant 150” measured diagonally. 

Connect it to virtually any source. The XG-2000 incorporates indus- 
trial-type BNC video inputs, S-video terminals and analog RGB for easy 
hook-up, including to many PCs* 

There’s also a convenient reverse scan switch for rear projection 
and backlit remote control for use in even the darkest rooms. 

We promise you that you've never seen an LCD with presentation 
skills like this. 

So contact your local authorized Sharp Industrial LCD Products 
Dealer for a demonstration or call (201) 529-8731. Fax (201) 529-9636. 


LCD PROJECTION SYSTEMS 


SHARP YISION 


SHARP. 


+SIMULATED IMAGE. * MAY REQUIRE THIRD-PARTY INTERFACE. © 1991 SHARP ELECTRONICS 2 : FROM SHARP MINDS 
CORPORATION, INDUSTRIAL LCD PRODUCTS, SHARP PLAZA, MAHWAH, NJ 07430-2135 | ~ COME SHARP PRODUCT 


CIRCLE 13 ON INFORMATION CARD 


THE NEW COMPAQ DESKPRO 486/50L. 


Seems we've been here before. Once again, 
the most powerful PC you can buy—in fact, 
the most powerful in existence—comes 
from Compaq. 

The new COMPAQ DESKPRO 486/50L 
Personal Computer has everything for the most 
voracious power users, and for intensely 


demanding networks. It has Intel’s fastest, 

most powerful microprocessor—the 50-MHz 
486 (more than 50% faster than the 33-MHz 
486). A second-level cache so big (256 Kbytes) 
that 99% of the time, the data you need will 
be instantly accessible. A more-than-generous 
8 megabytes standard RAM. Superfast 12-ms 


fixed disk drives for superfast access to stored 
data. Advanced VGA graphics. Plus a full com- 
plement of EISA 32-bit bus master expansion 
Slots. It’s COMPAQ FLEX Architecture at its 
finest, providing the speed and performance 
that power users crave. 

Who’s it for? Designers and engineers 
longing to stretch CAD/CAE to its limits. 
Software developers who want compilation 


COMPAQ, DESKPRO, Registered U.S. Patent and Trademark Office. Windows is a trademark of Microsoft Corporation. Product names mentioned herein may be trademarks and/or registered trademarks of other companies. © 1991 Compaq Computer Corporation. All rights reserved. 


without limitation. Scientists who seek 
accelerated analysis. Anyone who wants 
to push Windows wide open and watch 
sraphics-based applications fly. 

What's good for one power user is also 
ideal for a group. Exceptional processing 
speed, expandability, and practically limitless 
storage (more than 20 GB) make it an extraor- 
dinary network server and multiuser host. 


But doing something this new and excit- 
Ing isn’t new to us. Compaq has a history of 
building the top-performing PCs in their class. 
With the highest standards of reliability (to 
save you money) and compatibility (to save 
you headaches). And outstanding support. 

The Compaq Customer Support 
Center at 1-800-345-1518 puts you in touch 
with Compaq technical experts who can 


complement your dealer’s know-how. 
For details and the location of your 
nearest Authorized COMPAQ Computer 
Dealer, call 1-800-231-0900, Operator 164. 
In Canada, 1-800-263-5868, Operator 164. 


LOMPAA 


It simply works better. 


DTK 486 drives high-performance software in PC Week Labs test. 


When PC Weeks editors asked PC Week Labs to 
test Autodesks® Renderman™ software, a DIK 


i486 computer was chosen to run the sophisticated, 


high-level shading software program. (The drawing 
shown above is representative of the high quality of 
Renderman™ output.) 

It takes a lot of muscle to get the full benefits of 
Renderman’s™ power; we build that muscle into 
every DIK i486™ system™ 

We begin with Intel’s® potent 
i486™ processor (with its built-in 
cache and floating-point coproces- 
sor circuitry) and add a second- 
level 64KByte static Ram cache 
(expandable to 256KBytes) for even 


more impressive productivity levels. 

Add to these your choice of hard drives and con- 
trollers, a fast graphics card and a post-VGA high 
definition monitor, and you have a PC screamer that 
can handle even the toughest of jobs ... while still 
affordably-priced. 

When power and dependability are 
important, DTK is the computer of 
choice of people who know. 
Perhaps it’s time you con- 
sidered a DTK i486™ for 
your next computer. Call 
one of the DTK branch 
offices below for the name 
of a reseller near you. 


The DTK 486 Family = 486-33 ISA = 486-33 EISA = 486-25 ISA = 486SX-20 ISA 


A Reputation for Success. 
17700 Castleton Street, Suite 300 / City of Industry (Los Angeles), CA 91748 / (818) 810-8880 / FAX (818) 810-5233 


Houston 
(713) 568-6688 


Los Angeles 
(818) 810-0098 


San Jose 
(408) 436-6363 


New York 
(908) 562-8800 


Miami 
(305) 597-8888 


Chicago 
(708) 593-3080 


Autodesk is a registered trademark and Renderman is a trademark of Autodesk Inc. The DTK Logo is a registered trademark of DIK Computer Inc. 
Intel is a registered trademark and the Intel Inside Logo and i486 are trademarks of Intel Corporation. Design and specifications subject to change 


without notice. ©1991. DIK Computer Inc. 
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ilicon Graphics Inc. 

(Mountain View, 

CA) is readying for 
release the first member of 
a new family of Unix- 
based machines that it 
characterizes as “color 
RISC personal computers.” 
The new Iris Indigo, which 
carries a base price of 
$7995 for a diskless ver- 
sion and $9995 when con- 
figured with a 236M disk, 
a 16-inch color monitor, 
and 8M of RAM, becomes 
the first under-$10,000 
product from the company 
known for its “4D” series 
of 3D graphics worksta- 
tions. Silicon Graphics ex- 
pects to begin shipping the Iris Indigo 
in volume sometime in September. 

Housed in a tidy, square box small 
enough to fit on a bookshelf, Indigo is 
powered by a Mips R3000A CPU that 
delivers 30 MIPS, 4.2 MFLOPS, and 
26 Specmarks of performance. It fea- 
tures 16-bit CD-quality audio, 3D 
graphics through a full implementa- 
tion of GL (Graphics Language) opti- 
mized for the 33MHz CPU, 8-bit color, 
and optional video capabilities. It has 
five audio, one parallel, one SCSI II, 
one Ethernet, and two serial connec- 
tions, as well as two internal expan- 
sion slots. Indigo can handle 1.3 giga- 
bytes of disk space and 96M of RAM. It 
is compatible with the Advanced Com- 
puting Environment (ACE), and it 
ships with a microphone. 

“The personal computer and work- 
station worlds are coming together and 
producing a new kind of product,” says 
Edward R. McCracken, president and 
CEO of SGI. “Indigo is not really a PC, 
but with its audio and video capabili- 
ties, it’s a lot different than a worksta- 
tion. It delivers on the promises that 
Steve Jobs made with Next Inc.” 

SGI claims that more than 1200 
software packages will run on the new 
machine, including programs being 
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ported for the first time from PCs and 
Macintoshes to SGI platforms. In addi- 
tion to GL, Indigo supports an audio 
language (AL) as well as new visual- 
ization and CASE software. 

“IT think that the new CASE soft- 
ware tools being offered for Indigo and 
the entry-level price point for the ma- 
chines will open doors to accounts SGI 
has been locked out of before,” says 
Nancy Battey, an analyst with Inter- 
national Data Corp. (Mountain View, 
CA). “In addition, SGI customers can 
now justify whole networks of (SGI) 
machines.” 

Some popular software programs an- 
nounced for Indigo include Adobe Illus- 
trator, Interleaf 5, Wingz from Informix, 
Time Arts’ Lumena, Autocad, and Ash- 
lar’s Vellum, as well as products from 


Gli Redefines the BI 


fis 


ues 


Wavefront, Alias, Soft- 
Image, Cadkey, MCS, Ca- 
dence, PDA, Parametric 
Technology, Rasna, SDRC, 
Valid Logic Systems, Bio- 
cad, Biosym, Polygen, 
ESRI, Xaos, Oracle, Ingres, 
Sybase, SAS, and Spyglass. 

“The machine really 
opens up the low-end tech- 
nical market,” says Don 
Brittain of Wavefront (San- 
ta Barbara, CA), who ex- 
pects to port the company’s 
Data Visualizer to Indigo. 
“Silicon Graphics customers 
have been those with a well- 
defined need for 3D. Now, 
3D can go mainstream.” 

Indigo is SGI’s first 3D 
graphics workstation that relies on the 
CPU and its built-in, floating-point 
unit to accelerate geometric transfor- 
mations, rather than a separate graph- 
ics subsystem. Still, the company pro- 
vides impressive performance bench- 
marks for Indigo: 330,000 2D vectors, 
225,000 3D vectors, and 20,000 3D tri- 
angles per second. 

Also unique to Indigo is its expand- 
able baseline configuration of eight 
image planes and four double-buffered 
planes with virtual 24-bit color and a 
virtual 32-bit Z buffer. Twenty-four-bit 
color images can be input, created, and 
output, but the onscreen image is 8-bit 
color dithered to simulate 24-bit col- 
or.—Barbara Robertson, West Coast 
Senior Editor 
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New Style of Sketching 


The Style Division of Alias Research, 
the Toronto-based software company 
known for its sophisticated, worksta- 
tion-based 3D design and animation 
software, is introducing a program 
that it claims is the first personal com- 


puter-based software for freeform 3D 
sketching. The Macintosh-based prod- 
uct, unnamed at press time, is sched- 
uled to ship in September and is ex- 
pected to be priced at $2000. 

The company is billing the new prod- 
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uct as the perfect tool for illustrators, 
package designers, and industrial de- 
signers and claims that it is well-suit- 
ed as a front-end sketching tool for 3D 
animation and CAD software. 

The new sketching tool, the first pro- 
gram for personal computers created 
by Alias’ own research and develop- 
ment staff, is designed to allow free- 
form 3D sketching on any 2D or 3D 
surface using a single perspective 
view. That is, an artist, illustrator, or 
designer can simply draw a line—with 
the help of tools such as French curves, 
compasses, and rulers, or entirely free- 
hand—and turn that line into a 3D ob- 
ject without worrying about 3D per- 


spective. Once created, the objects can © 


be rendered, using techniques ranging 
from flat shading to ray tracing, either 
onscreen or off-line. 

At the core of the sketching pro- 
gram, which is written in C++, are 
curves—specifically, NURBS (non-uni- 
form rational B splines). Three-dimen- 
sional objects are created by extruding 
a surface from a curve drawn on a 
“context” by creating a surface of revo- 
lution from the curve or by using “loft- 
ing” (a combination of blending and 
extruding techniques). 

The “context,” that is, the plane that 
acts as the starting point for designs, 
can be any 2D or 3D surface supplied, 
created, or imported. A context can be 
part of a final rendered scene, or it can 
be a working surface used only for ob- 
ject creation. If the context is a curve, 
the program automatically fits the 
shape being drawn to the context. 

The NURBS curves can be directly 
manipulated, and modifications to 
curves automatically update entire 3D 
surfaces. Further, an eraser that 
works in the program’s 3D space can 
be used to rub out portions of a curve. 

The company says that the product 
. provides more control over curves in 
3D than 2D illustration programs pro- 
vide because it offers direct control 
rather than control points. In addition, 
3D objects can begin as shapes such as 
circles and squares, as well as curved 
lines; objects can extend across more 
than one context; objects can be 
grouped and ungrouped; and any line, 
point, or surface in 3D can be “snapped 
to.” 

Other features highlighted by the 
company include what Alias calls “in- 
context sketching.” With this feature, 
3D objects can be added, in the proper 
perspective, to photographs scanned 
into the program. 

A feature called “animatics” keeps a 
historical record of the design as it 
evolves, and “idea catalogs” store all 
the elements—models, lighting condi- 
tions, materials, colors, textures, ap- 
pearances, and points of view—used to 
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create and render a scene. 

Cameras added to a scene act as 
navigational aids: By clicking on a 
camera, you get a through-the-lens 
view of the scene. The program sup- 
ports the importing and exporting of 


aoe Select one wr sare vine. 


data in a variety of 2D and 3D formats 
including EPSF, DXF, IGES, TIFF, 
PICT, Alias PIX, and Alias Upfront. It 
requires a minimum Macintosh IIcx or 
IIci with 5M of RAM.—BR 
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A pause Comeback 


Initial reaction to Computervision’s 
latest product announcement suggests 
that the company may finally have put 
its economic hardships behind and is 
ready to recapture a leadership role in 
the CAD/CAM marketplace. 

Calling Computervision’s new 
CADDS 5 software a “breakthrough,” 
Bruce Jenkins of Daratech, a Cam- 
bridge, Massachusetts-based market 
research firm, says that the software 
“brings together all of the ‘best of 
breed’ tools in all important areas of 
mechanical design.” 

The product introduction is especial- 
ly significant for Computervision, be- 
cause it represents the first time in 10 
years that the company has completely 
rearchitectured its product line. The 
new CADDS software, says the compa- 
ny, covers a wider spectrum of the 
market, from the high end to the low 
end, and includes such leading-edge 
design tools as an intelligent sketcher, 
an equation solver, and both paramet- 
ric and variational geometry. 

The software also features a new 
user interface, X Windows access, and 
a new open database architecture that 
makes it easier for users to pass data 
between applications. 

The software, which runs on stan- 
dard Sun Microsystems workstations, 


can be purchased in total for $24,500. 
Existing CADDS 4X users can pur- 
chase an upgrade for $9800, although 
that fee is being waived through De- 
cember for all CADDS 4X users either 
running on or upgrading to Sparc- 
based workstations. 

In addition, the company has modu- 
larized its software, so that users 
wanting to purchase select design tools 
individually can do so. These modules 
include the Parametric Design mod- 
ule, which is priced at $12,500 per in- 
dividual network license; a View and 
Mark-Up module priced at $3500; a 
Design and Drafting module priced at 
$5500; and a Solid Modeler priced at 
$6000. Shipping of all products is ex- 
pected to begin in October. 

The company comments that, tradi- 
tionally, CADDS was best suited for 
the largest companies with the most 
difficult problems. With the new prod- 
uct strategy, however, CV expects to 
also be able to address the needs of 
smaller users with low-cost products 
for low-complexity problems. 

Complementing that strategy is a 
new, intelligent interface that can be 
customized to meet the needs of both 
the expert user and the occasional 
user. For the power-user interface, the 
company put emphasis on speed, pro- 
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8810 Desktop /aser plotter 
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8840 C High volume 
engineering copier 


Step Savers. 


If getting your engineering drawings 
plotted and printed is costing you shoe 
leather, you need to talk to Xerox. 

Because with our advanced “step- 
saver” plain paper engineering plotters 
and printers, you can print, cut, roll, 
label, stack and sort plots and copies— 
all without leaving your workstation. 

Take our 8836 II—the world’s most 
popular E size large-format laser plotter. 
It’s a high-performance system that’s 
perfect for both fast check plots and 
presentation-quality plots. 

Add our 8810 desktop laser plotter 
and you have a high-speed solution for 
generating manageable A and B size 
check plots and final plots. 


And for fast high volume prints of 
drawings and documentation in mixed 
sizes and formats, there’s our 8840 
printer family. The 8840 takes data from 
a variety of sources and makes crisp, 
high resolution prints and plots in 
A through D sizes. 

For economy and flexibility, all these 
step-Ssaver systems use plain paper. 
And at 400 ppi resolution, they deliver 
laser-sharp lines, smooth diagonals and 
superior gray scales. Even better, they 
work with all your favorite applications, 
like AutoCAD* 

Plus, you can take your pick of 
RS-232, Versatec or Centronics parallel 
interfaces for easy connection to all 


major networks, computers, worksta- 
tions and PCs. 

It’s just what you’d expect from 
Xerox Engineering Systems. The lead- 
ing supplier of engineering copiers, 
printers and Versatec plotters for 
document management. 

To find out more, call 800-538-6477; 
in California, 800-341-6060. And see 
how much more productive you can be 
when you step up to Xerox. 


XEROX 


The engineering document company. 
Xerox Engineering Systems 


2710 Walsh Ave., Santa Clara, CA 95051 Xerox is a trademark 


of Xerox Corporation. AutoCAD is a registered trademark of 
Autodesk, Inc. © 1991 Versatec, Inc. 


For more information on the 8836 |/ Circle 250, for the 8810 Circle 251, and for our 8840 Circle 252. 


ductivity, and completeness, while for 
the occasional user, it built a very 
easy-to-learn interface. 

The interface includes a “task-ori- 
ented” menuing system that antici- 
pates the user’s next selection and tells 
the user the options available to per- 
form the task. The interface also in- 
cludes an Undo feature that allows a 
user to undo work as far back as re- 
quired, and even to selectively undo 


We are probably all familiar with the 
saying “A picture paints a thousand 
words.” But Los Angeles-based artist 
Nira has rephrased that saying to 
“One stroke could explain more than a 
thousand words” in order to convey her 
impression of Painter, a new, Macin- 
tosh-based software package being of- 
fered by Fractal Design Corp. (Aptos, 
CA). “If you really want to do painting, 
the feel is unbelievable ... it works the 
way artists are used to working,” she 
comments. 

The company calls this a natural 
media paint program because it uses 
traditional tools to paint on simulated 
natural surfaces, such as canvas, wa- 
tercolor, and drawing paper. The com- 
pany also offers a pressure-sensitive 
stylus, which lets the user vary stroke 
thickness, paint application, and color 
subtleties. 

The user can choose from several 
artist tools, including colored pencils, 
various types of erasers and bleach, 
airbrushes, water for smearing, felt 
pens, pastel chalks, charcoal, crayons, 
calligraphy pens, flat color, and hairy 
brushes for watercolor or oils. 
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the Undo command. 

“This announcement shows a clear 
roadmap for the future,” says industry 
analyst Gisela Wilson of International 
Data Corp. (Framingham, MA). 
“CADDS 5 will put Computervision in 
a strong position ... at the expense of 
companies like Parametric Technology 
Corp.”—Stephen Porter, Managing 
Editor 
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A Feel for Painting 


Painter also provides a frisket capa- 
bility, which, the company explains, 
allows the artist to protect the inside 
or the outside of an area while paint- 
ing. “This [frisket] is the closest thing 
I’ve seen anywhere to real masking,” 
says Nira, who has been a beta-tester 
for many art programs and has worked 
with SuperPaint, ImageStudio, Photo- 
shop, ColorStudio, and PicturePaint, to 
name a few. “Photoshop and ColorStu- 
dio both have masking features, but 
they are much more complex and more 
difficult to implement. Nothing is as 
comfortable and convenient as Paint- 
er’s [frisket],” she asserts. 

The program’s cloning feature al- 
lows the user to open an image and 
then recreate it in a variety of ways on 
a new canvas or paper or make it part 
of an existing painting. All of the artist 
tools effects can be used while cloning. 
The company claims that, with Paint- 
er, even a photographic image can be 
made into a watercolor image. 

Painter carries a price tag of $299.95 
and is expected to begin shipping this 
month. It requires a Macintosh II se- 
ries computer (floating point is recom- 


mended), a color or gray-scale monitor, 
24-bit color (but 8- or 16-bit color are 
acceptable), 4M of memory, Apple sys- 
tem software 6.05 or later (32-bit 
Quickdraw), and a hard disk. 

The company expects to release a 
version of Painter for Microsoft Win- 
dows some time later this year.— Laur- 
een Belleville, Associate Editor 
CIRCLE 153 ON INFORMATION CARD 


Tek Video 


Avanzar, the first product from Tek- 
tronix’s new Video Products Opera- 
tion, has been announced and is ex- 
pected to begin shipping this fall. The 
$7995, 6U video output card for work- 
station platforms supports multiple 
digital and analog output formats, of- 
fers integrated software tools, handles 
real-time encoding and filtering via 
proprietary signal processing chips, 
and checks color saturation and transi- 
tion for compliance with broadcast 
standards. The onboard frame buffer 
can hold either four full frames of vid- 
eo or 64 frames of 180-by-130 resolu- 
tion images. 

“Tek is, in fact, opening new hori- 
zons with this board,” says James A. 
Banister, general manager of Applied 
Visual Computing Inc., a supplier of 
animation, engineering, and scientific 
services. “We’ve had a lot of the pieces 
before, but not all on one board with 
this level of quality, functionality, and 
performance at this price,” he adds. 

Output formats include the digital 
component format called D1 CCIR 601: 
4:2:2:, digital composite in parallel and 
serial formats, analog RGB, Betacam, 
MII, S-Video, and composite NTSC or 
PAL. Multiple output formats can be 
generated simultaneously. “We can 
generate video for Europe, the US, and 
Japan simultaneously from worksta- 
tions,” says Banister. In addition, a 
technique Tek calls “ChromaMetrix” 
verifies that color saturation and luma 
transitions conform to broadcast stan- 
dards. Tools for animators include 
Flipcard, object-oriented software that 
creates a built-in recorder/player for 
motion studies. In addition, the system 
software can down-convert graphical 
images to video and manage frames 
and frame sequences. The software in- 
cludes a graphical user interface as 
well as a command-line interface. 

The system is compatible with ani- 
mation software from Alias Research, 
Wavefront, and Thomson Digital Im- 
age. In addition, Avanzar accepts in- 
put presented in standard TIFF, GIF, 
TGA, SGI RGB, YUV, and Abekas 
YUV file formats. 

An onboard V-LAN transmitter can 
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be used for frame-accurate control of 
recording devices, and a built-in refer- 
ence or loop-through for house black 
allows integration of systems with this 
card into studio environments. Avan- 
zar is the first product in a family of 
what the Video Products Operation 
group calls “high-performance video 
systems for animation and video pro- 
fessionals.” 

The 6U cards will be available first 
for Silicon Graphics machines, then 
followed closely by versions for Sun 
and IBM workstations. Although Tek 
is aiming the system at animation and 
video professionals, Banister believes 
it will find acceptance among scien- 
tists and engineers as well. “Avanzar 
is equally well-suited for getting com- 
puter imagery from scientific and engi- 
neering workstations to videotape as it 
is for producing broadcast-quality ani- 
mations,” he concludes.—BR 
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Power PC 


Digital Equipment Corp. has intro- 
duced the DECpc 433 Workstation, a 
personal computer that the company 
claims combines low cost, high power, 
and beautiful graphics. The company 
says that this computer was built for 
compute- and graphics-intensive appli- 
cations, as well as windowing environ- 
ments such as Windows 3.0. 

The heart of the system is an 1486 32- 
‘bit microprocessor operating at 33 MHz 
that is capable of putting 20 VAX 
MIPS, 49,000 Dhrystones per second, 
and 8.2 double-precision MWhetstones 
per second performance on the desktop. 

The DECpc 433 Workstation is 
based on a single mother board that 
integrates the 1486 processor with seri- 
al and parallel I/O, SCSI interface, 
Ethernet controller, mouse and key- 
board ports, floppy controller and IDE 
hard drive interface, and up to 48M of 
DRAM. The base system comes with 
8M of DRAM, which can be expanded 
in 8M, 12M, 16M, 32M, and 48M incre- 
ments. It supports a 1.44M, 3’4-inch 
floppy disk drive, a choice of 52M or 
105M disk drives, or other 3%-inch, 
half-height IDE disk drives. 

The DECpc 433 Workstation system 
configurations can range from no disk 
drive—relying on network servers for 
booting, application, and file service— 
to more than 1 GB of combined disk, 
tape backup, and CD-ROM storage. 

The system comes with Phoenix 
Technologies’ PC AT-compatible 
BIOS, a Logitech three-button mouse, 
and a 101-key (102-key international), 
IBM-compatible, enhanced interna- 
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tional keyboard. 

Appian Technology Inc. (Bellevue, 
WA) designed the system’s video con- 
troller, which uses the Texas Instru- 
ments 34020 graphics coprocessor op- 
erating at 32 MHz. The board uses 2M 
of VRAM and can be expanded from 
OM to either 4M or 16M of application- 
addressable DRAM. 

Throuigh Pathworks, DEC’s family 
of network operating system software, 
DECpc 433 Workstation users can 
share information with other PC users 


on the LAN, as well as with other 
DOS, OS/2, Macintosh, Unix, and 
VMS users throughout an enterprise. 
According to the company, the system 
runs industry-standard applications 
supporting standard VGA graphics, as 
well as workstation-class 1280-by-1024 
video resolutions. Users can paint two 
full 8'%-by-11-inch pages of windowed 
graphics on a single 19-inch screen. 
Base system price is $5999. The system 
is available immediately.—LB 
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convey a whole body of knowledge in the most engaging way, to everyone? 
Multimedia designers Amy Pertschuk and Chris Kruegger of Arborescence in San 


Francisco used FilmMaker and the Macintosh®. FilmMaker’s 


dedicated animation tools 


allowed them to create life-like simulations and smooth transitions that bring a concept to life. 
“It allowed us to do complex, high-quality animation in half the time and half the cost of 


traditional methods,” say the designers. 


Then with point-and-click simplicity, they created an interactive presentation that allows 
each viewer to learn at his or her own pace, also with ‘point- -and-click simplicity. 
“We couldn’ t have done this without FilmMaker,” say Chris and ed “Now they say it’s 


the museum's most popular exhibit.” 


We could all learn something about the process of evolution. 


FilmMaker 


1990 MacUser Eddy Award Winner 


For more information on FilmMaker’s animation 
‘capabilities and our complete line of 2D and 3D modeling 
and animation software products call 1-800-877-7749. 

Get the FilmMaker Video for $9.95 and the Paracomp 


Product Catalog FREE. 


Paracomp, Inc. 

1725 Montgomery Street 

2nd Floor 

San Francisco, CA 94111 

(415) 956-4091 Fax: (415) 956-9525 


Tr AR ACC O Me 


The Art of Visual Computing 


Macintosh is a registered trademark of Apple Computer, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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Finally, a printer that delivers what your computer promised. 


Promises, promises. There’s a sizeable investment sitting on The PS 80 integrates easily with any network, PC or Mac. Plus 
your desk. And what do you get? Output you can’t put up with. it works with most popular software. And of course, Adobe’ 


But now you can have in hand what you had in mind. fe PostScript’ is standard. 


The Colormate™ PS 80 thermal transfer printer puts / p> I 7 | If you want to realize your system’s full 


the sun, moon and stars within reach. Outstanding A) ag = : =i potential, check out the Colormate PS 80. You 
PANTONE’ approved colors can be yours as , won’t be disappointed. Promise. For your Color 


can sharp, clear output with 300 DPI graphics. — } y Presentations Guide, call 1-800-NEC-INFO. 


Colormate is a trademark of NEC Corporation. Adobe and PostScript are registered trademarks of Adobe Systems, Inc 
PANTONE is a registered trademark of Pantone, Inc. © 1991 NEC Technologies, Inc 


C:C Computers and Communications 
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INDUSTRY 


Evaluating CD-ROM 


A promising field, but this market 
IS still in ifs infancy 


By John Gantz 
t’s a rare and lucky market, this market for CD- 
ROM in publishing, education, and entertainment 
applications, for its economies of scale derive from 
two larger markets—namely, the audio CD market 
and the PC market. 

CD-ROMs are with us today because Sony and 
Philips saw the potential for compact disks in the con- 
sumer audio market and, in the 1970s, settled on a 
standard format for recording on the CDs themselves. 
Although the CD-ROMs we'll be talking about record 
digitally, the disk manufacturing is the same as the 
process for making analog audio CDs. That fact, plus 
the standardized recording process, meant that one of 
the first big hurdles to the market was overcome at its 
inception. 

The CD-ROM market has also been handed the 
scale economies of the PC and Macintosh market, 
since these are the CD-ROM consoles and control 
units. The price barriers normally associated with the 
hardware required in an application are, thus, pretty 
much removed. 

Finally, there’s the advantage that derives from the 
fact that a blank disk costs less than $5. That’s much 
less than the cost of an equivalent blank manual of 
250,000 pages or 1500 unformatted floppy disks. CD- 
ROM players cost less than $1000—good ones now 
sell for $700, and at least one vendor, Tandy, offers a 
drive for less than $400—and a suitable PC costs less 
than $2000. Thus, in the right application, you can 
justify the use of CD-ROM simply on savings in stor- 
age space, paper-handling, or on-line searches. 

That’s a force for market growth. There are also 
forces inhibiting growth: 


@ CD-ROM programs lack some of the crucial features 
of their paper-based or on-line alternatives. You can’t 
run a CD-ROM document through a copy machine, 
and you can’t make notes in the margin. Yes, you can 
print out CD-ROM documents, but you can’t always 
readily edit them. 


Contributing editor Jonn Ganiz is vice president of Technology Finan- 
cial Services (Westford, MA) and editor of Tech Street Journal. 
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e CD-ROM authoring systems, while better now in 
their second generation, are still expensive and not 
always easy to use. It’s not unusual to see a CD-ROM 
authoring package cost more than $50,000. That’s 20 
times the cost of the PC it runs on. 

e The authoring process itself is still an arcane art. It 
requires collecting electronic data—text, scanned im- 
ages, graphics, and so on—from their sources, clean- 
ing and converting the collected data, validating and 
editing the converted data, indexing and software-for- 
matting the edited data, and then simulating the fi- 
nal product prior to mastering. While it’s not impossi- 
ble for an individual or company to become proficient 
in the process, it’s daunting enough that a significant 
amount of CD-ROM publishing is actually done by a 
handful of service bureaus. 

@ Quality commercial CD-ROM titles still number in 
the hundreds rather than thousands. That kind of 
programming takes creativity, time, and money. 


Despite these kinds of downsides, CD-ROM for pub- 
lishing has its converts. Computer firms, for instance, 
have discovered CD-ROM’s benefits as a distribution 


Bright future: Most market researchers expect the sales 
of CD-ROM players to increase substantially over in the 
next few years. 


34 


Source: BIS Strategic Decisions 


vehicle for software and technical documentation. The 
savings in terms of shipping, printing, and postage 
alone make CD-ROM worthwhile, and some software 
suppliers even supply customers with a free CD-ROM 
reader. 

Other firms, like General Dynamics, Ford, and 
John Deere, use CD-ROM to distribute price lists, 
parts manuals, and other documentation. The Army 
Corps of Engineers, for example, started implement- 
ing CD-ROM back in the late 1980s, simply to offset 
printing ($6.51 each) and postage ($6.37 each) costs 
for some of its larger manuals. Additional savings 
came from cutting warehouse space needed to store 
documents and manuals. 

CD-ROM’s immediate market advantage is in its 
cost per unit of storage. In its Corporate Guide to Op- 
tical Publishing, Dataware Technologies (Cambridge, 
MA), an authoring system supplier, pegs the costs for 
data storage per megabyte at $15 for removable hard 
disk, $4 for paper, 76 cents for microfiche, 12 cents for 
WORM (write once, read only) storage, and 2 cents for 


CD-ROM. Dropping 
CD-ROM 


costs and increasing ca- 

saa : pacities have decreased 

publishing still those costs for disks and 
isn’t economical 

for distribution to 


CD-ROM since the 
study was conducted, 

less than 400 

readers. 


but the ratio is still the 
same. 

But storage isn’t all 
there is to CD-ROM 
publishing. There is a 
significant cost to generating a master disk, not the 
least of which is the authoring system software or 
outside service bureau charges. There’s also the cost 
of labor involved in managing the process and devel- 
oping the retrieval system. 

In that same Dataware report, the cost estimated to 
produce three titles a year, the most frequent being 
published monthly, and distribute them to 500 PCs 
was around $250,000 a year. Application develop- 
ment was a major component of that cost, as was the 
development of updates. Thus, the current rule of 
thumb is that CD-ROM publishing isn’t economical 
for distribution to less than 100 readers—which elimi- 
nates a good bit of the in-house publishing market. 

“The authoring systems are getting better, though,” 
notes Barry Cinnamon, president of the Bureau of 
Electronic Publishing, a Parsippany, New Jersey- 
based CD-ROM distributor. “They’re getting to the 
point where publishers can do 80 or 90 percent of 
their mastering in-house on a PC and only send out 
the last little bit to be done by service bureaus.” 

This observation is mirrored by Jeff Henning, a se- 
nior consultant with BIS Strategic Decisions, a mar- 
ket research firm in Norwood, Mass. According to 
Henning, as users take on more of the mastering 
tasks themselves, service bureaus are becoming more 
consulting-oriented, using the experience they’ve 
gained over the last five years to advise companies 
further upstream in the process on how to publish 
using CD-ROM. 

As a result of second-generation authoring systems, 
a larger base of players, and increasing experience by 
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pioneers, the entry costs of publishing on CD-ROM 
are falling. Staid publishing companies, like Groliers 
and the Encyclopedia Britannica, are entering the 
market along with flashier companies, like LucasArts 
Entertainment, which formed a Titles division last 
March, and Microsoft, which has been buying equity 
interest in publishers. 

The outcome has been a swelling in the number of 
CD-ROM titles. Julie Schwerin, president of InfoTech 
(Pittsfield, VT) and a researcher for the Optical Pub- 
lishing Company, estimates that there are more than 
1700 commercial titles available today—with more 
published in-house. She sees that number growing to 
over 10,000 by the end of 1992. She also believes the 
number of units sold (commercial titles) surpassed 
one million last year. (Less than 25 percent of these 
titles have images or multimedia content. Most contain 
structured bibliographic or numeric information.) 

That’s the good news. The bad news is that since 
this is publishing, only one in 100 titles becomes a 
best seller. “Best sellers like Grolier’s Encyclopedia, 
Microsoft Bookshelf, Microsoft Programmers’ Library, 
and the World Almanac stay in the top five for 
months or even years once they get there,” notes the 
Bureau of Electronic Publishing’s Cinnamon. 

He also notes a new trend among publishers—to 
sell through vendors of CD-ROM players, who'll ship 
bundles of titles along with their drives. The titles 
add to the value of the system—in essence, lowering 
the overall system cost—and result in a per-title cost 
in the tens of dollars rather than the hundreds of dol- 
lars for a stand-alone title. 

While no one expects the CD-ROM publishing mar- 
ket to suddenly take off overnight, most market re- 
searchers are looking for it to more than double in 
five years, at least based on the value of shipments of 
CD-ROM players expected. Dataquest forecasts the 
1995 market to be just over $500 million on the 
strength of shipments of about 320,000 units; BIS 
Strategic Decisions looks for a $444 million market in 
1993—but a much higher unit number. 

The market is growing almost as fast as the num- 
ber of titles. According to InfoTech, 1989 worldwide 
revenues for commercial titles were just under $500 
million. For 1990, that number jumped to more than 
$800 million, and the forecast for this year is over $1 
billion, perhaps as high as $1.5 billion. 

Still, the market is in its infancy, and it’s possible 
the researchers are too conservative—since publish- 
ers and in-house users are still experimenting with 
innovative programs that take advantage of CD- 
ROM’s inherent capability and since the infrastruc- 
ture for creating and producing CD-ROM programs is 
still not fully formed. And new CD-ROM capabilities 
are still yet to hit the commercial market. CD-ROM 
Interactive (CD-I), a key to entertainment titles, for 
instance, is still a year away from seeing much real 
use. And portable CD-ROM players, which will open 
up the market for teleservice and telesales applica- 
tions, are just coming to market. | 

Once all these elements are in place, it’s possible 
the market for CD-ROM publishing could take off 
faster than anyone expects. All it would take is a 
handful of hit titles. CGW 
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Interactive Magazines 


An exciting new concept in publishing has arrived, 
Out is if an idea ahead of ifs time? 


By John G. Maguire 


hen was the last time you 
picked up a compact disc— 
one of those coaster-sized, 


polycarbonate platters whose sur- 
face shimmers with rainbow effects? 
Chances are, when you picked it up, 
you slid it into a CD player and, a 
few seconds later, heard great, crisp- 
ly accurate music. 

The CD’s industrial brother, the 
CD-ROM, bears the same jewel- 
like aspect and weighs the same 
half-ounce, but its clunky name 
sadly misrepresents one of the 
most elegant storage tools ever in- 
vented. Visionaries have been as- 
serting for years that it had a larg- 
er destiny than simply recording 
patent records, phone numbers, 
and parts lists. They’ve been pre- 
dicting a breakout for CD-ROM, 
something revolutionary. 

But constraints have been stub- 
born. CD-ROM disk drives have 
been expensive. When introduced 
in 1985, they cost $1300. Prices 
dropped slowly: Apple still sells its 
CD-ROM drive at roughly $1000. 
It took five years for the installed 
base to nudge up to 800,000. 

Doing something flashy with 
CD-ROM has usually been taken 
to mean doing something in video, 
with motion. A tough problem has 
been the fact that this read-only 
medium has a defined reading rate 
of only 150K per second: about the 
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speed at which a floppy disk is 
read. One can cram thousands of 
still images onto a CD. But getting 
them off the CD onto a screen fast 
enough to give the viewer a sense 
of motion has been impossible. 
There has be no home market to 
speak of, either. Most CD-ROM 
drives and disks went to corpora- 
tions and libraries for use as refer- 
ence tools. The drawback to a 
home market was the fact that 
CD-ROM has to be read by com- 
puter. Standards for CD-ROM ap- 
pliances that would hook up direct- 
ly to a TV set were promulgated 
several years back. But few CD- 


ROM discs that might be of broad 
general interest were pressed. 

But all that is changing now, 
rapidly. The biggest manufactur- 
ers and merchandisers, including 
Sony and Philips, are starting seri- 
ous efforts to get CD reading de- 
vices into American homes, so the 
number of such drives will begin— 
in all likelihood—to rise sharply. 
And a variety of appealing disc 
products are out or on the way for 
this new home market. 

In fact, one of the most exciting 
trends for publishers should be the 
emergence of the interactive CD 
for use with the family television. 


A magazine comes fo life: The opening screen from this column on 
computer art in the pilot issue of Macworld Interactive serves as an 
outline from which the reader can navigate through the story and 


view animations as desired. 
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Predictions of millions of such TV- 
linked CD players by the mid- 
1990s have already roused writers, 
producers, and animators into in- 
tense work. 

But while those products contin- 
ue to trickle out, what is currently 
generating the most excitement in 
this arena is the small explosion of 
CD-ROM “magazines.” Indeed, a 
number of these new interactive 
publications have appeared in both 
demonstration form and as real, on- 
going products. And the best parts 
of these magazines are truly stun- 
ning, both conceptually and techno- 
logically. Indeed, they combine 
eround-breaking new concepts in 
magazine publishing with elegant 
execution. 

The forms CD- 


ROM digital publishing might 
take are multiple and exfoliating. 
But can CD-ROM magazine pub- 
lishing find a market? Will such 
periodicals make sense for the 
user? And will the economics ulti- 
mately make sense for publishers? 


The Big Three 

Three ventures in the CD-ROM 
magazine field have achieved some 
success already. The first, Nauti- 
lus, is so far the only CD-ROM 
magazine in regular publication. It 
bills itself as “The CD-ROM Multi- 
media Magazine” on the brightly 
colored mailer in which it arrives 
each month. Subscribers pay $120 
for a one-year subscription. It re- 
quires a Mac II. 

The mailer folds open, and a 
printed table of contents tells the 
reader some of what’s inside. Recent 
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FOCUS 


issues have included shareware 
games, samples of multimedia pre- 
sentations by travel companies; 
sound effects in the “Sound Bytes” 
section; utilities; music by Mozart, 
Handel, Brahms, and Mendelssohn; 
fractal animations; and software 
demos. There are columns, a sec- 
tion on hypercard, and technical 
sections that include utilities, 
source code, and programmers’ 
tools. The May issue included a 
complete copy of the Macintosh’s 
new operating system, 7.0. 
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Nautilus is published in Dublin, 
Ohio, by Metatec Corporation, 
which operates a CD-pressing 
plant there. Apple promotes Nauti- 
lus by giving out a demo with eve- 
ry CD-ROM drive it sells. 

Nautilus is enormous in content. 
One subscriber, Chris Pirvan, of 
San Francisco, says it takes him 
six to eight hours each month just 
to take a fast look through it. “I 
look at the letters, the news, and so 
forth,” he says. “I attempt to run 
all the programs that are runable. 

“Some programs require you to 
load them onto your hard drive,” 
Pirvan says. “But most of the ap- 
plications you can activate from 
the Navigator. You click on a but- 


ton and it takes you to it. When 
you are done fooling around with 
it, you can quit. I’m surprised by 
how up-to-date it is,” he says. 
“There’s no more than a month’s 
worth of delay.” 

At one point, Pirvan says, Nauti- 
lus actually sold software from its 
discs. The user got to try out a 
demo, and if he wanted to buy it, 
he phoned in his order to Nautilus, 
which then issued a code number 
that unlocked the full program. 

Nautilus’s strong point is vari- 
ety, says another subscriber, Larry 
Shirley, of Long Island, New York. 
“It’s fascinating how the different 
professional groups contribute to 
it,” he says. He’s especially inter- 
ested in the MIDI files and the dig- 
itized audio tracks he’s found in 
Nautilus so far. 

Apple communicates with its us- 
ers through Nautilus. Shirley says, 
“There’s a real sense that one has a 


direct channel to Apple.” 

Nautilus’s weak point? It’s so 
enormous that people get lost in it, 
and entire articles, demos, and 
games are never seen. 

Macworld Interactive is a glit- 
zier, far smoother presentation 
than any given issue of Nautilus— 
but it is, so far, a one-time demon- 
stration of an electronic magazine 
paradigm. The sample issue is an 
electronic version of the June 1990 
issue of Macworld. A table of con- 
tents represents the whole issue, 
though only a few of the stories are 
rendered interactively. 

Macworld Interactive is more 
tightly designed than Nautilus, 
which is essentially a compendi- 
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um. Macworld Interactive was 
built on Authorware and is quite 
navigable. The reader can click on 
the “story” he wants to see or the 
animation he wants to run. It also 
provides an overview when a “sto- 
ry outline” icon is clicked. The 
reader can jump into the outline of 
a story, decide that he wants to 
skim down to a section near the 
bottom, drag a slider down the left 
side of the outline, and pop back 


The wild style of 
Verbum magazine is retained in 


its new CD-ROM edition, Verbum Interactive "s 
1.0. From the main contents screen (left), the reader can 


ticle can be clicked on, and photo- 
realistic images, animation, and 
sound issue forth. 

Macworld Interactive has been 
published in both 8- and 24-bit col- 
or versions. The 24-bit color is very 
impressive. There are “where-to- 
buy” buttons. Clicking on them 
brings up screens of comparisons of 
equipment, as well as addresses 
and 800-numbers. The magazine is 
richly colored, but slightly slug- 
gish in pace. It feels like a stroll 
through a museum, rather than a 
briskly perusable 
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jump to any story, including a feature about logo design (center) and 
a roundtable discussion about multimedia (right), wherein the reader 
clicks on one of the experts to hear that person’s opinion. 


into the story at that point. 

Other icons allow further con- 
trol. Both the music and the narra- 
tion in the story can be turned on 
or off at any time. The text is 
available in a large, 24-point size 
by clicking on an icon. And little 
note windows, like Post-it Notes, 
can be opened, written in, and then 
closed—just as if one were anno- 
tating a printed magazine piece. 

A key feature story —about com- 
puter-art rendering techniques— 
expands in hypercard fashion into 
a virtual short course on the sub- 
ject. The viewer can read the text 
of the article, page by page. He can 
click on the yellow-highlighted 
technical terms to call up defini- 
tions of words he isn’t clear about. 
Most of the illustrations in the ar- 
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magazine. But it’s intelligent, and 
you can’t get lost. 

The latest and slickest CD-ROM 
magazine, which also runs on a 
Mac, is Verbum Interactive 1.0, 
whose first pressing came out in 
June. It’s received good notices: 
“pretty amazing” and “pretty wild” 
are typical. 

Buyers have lined up and will- 
ingly shelled out the $49.95 per- 
copy price—partly on the basis of 
demos shown at conferences, and 
partly out of trust in publisher Mi- 
chael Gosney, whose Verbum mag- 
azine has helped define the leading 
edge of computer art since 1986. 

The issue includes an intro sec- 
tion giving users directions for 
navigating through the magazine; 
six interactive features and col- 


umns, mostly on the subject of 
multimedia and its possible uses; 
an interactive roundtable discus- 
sion, which is a series of questions 
on multimedia definitions posed to 
six industry authorities, to which 
the viewer responds by clicking on 
the question and the person to see 
and hear that particular response; 
a gallery of PC-generated art and 
animation; original music by five 
composers; and interactive ads and 
demonstration programs from 
Adobe, Apple, Letraset, Macro- 
mind, and others. 
“The interface is what they seem 
to have spent the most time 
on,” says John Donovan, presi- 
dent of Amiga Users Group of 
San Diego. “It gives you a seam- 
less ability to move from one 
area to another.” 
Among Verbum’s innovations 
are an “overview” icon, which ap- 
pears on every screen. Clicking on 
it shows the reader where he is in 
the issue. Another feature is an 
“animation” icon, which, when it 
appears, signifies that an animat- 
ed segment can be accessed when 
that icon is clicked on. Unfortu- 
nately, Verbum has its slow mo- 
ments, but musical patches are 
played to cover inevitable delays. 
“Verbum is attempting to debut 
a new aesthetic,” Donovan says. 
“The color is gorgeous, the feel of it 
is smooth. There’s some element of 
delight in this magazine, rather 
than just technological machismo.” 
Verbum Interactive has been 
planned as a continuing quarterly, 
but the publication date of the sec- 
ond issue was uncertain as the 
first one appeared. Versions for 
Microsoft Windows, and for CD-I 
and CDTV players, are in the 
works, according to Gosney. 


But How Practical? 

Of course, one on-going maga- 
zine plus several demonstration 
CD-ROM magazines do not add up 
to an optical magazine industry. 
Even though more and more mag- 
azines are in the offering, such as 
an interactive version of New Me- 
dia Age later this year, the ques- 
tions remain: How practical are 
these magazines for the users, and 
how constraining are the technical 
problems for the publishers? 

“I don’t see the technical con- 
straints as too daunting, in gener- 
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al,” comments Gosney of Verbum. 
“You can create interactive pro- 
gramming of all kinds to run on all 
platforms, even the underpowered 
ones. The real constraint is this: 
These are brand new products, and 
do people want them? Do people 
really want to stare at their com- 
puters for yet one other activity? If 
you can’t give the users something 
really special, they’re not going to 
go for it.” 

That “something special” will be 
motion, probably animation, 
thinks Ben Calica, editor of New 
Media Age. Full-motion video is 


very hard to do, Ses aNni- _ «aan 


newsletter publisher Nick Arnett 
of Multimedia Computing Corp., 
“it’s a whole lot more pleasing to 
read type on a page.” 

Mary Vaughn, publisher of Nau- 
tilus, says that though CD-ROM 
drives are slow, “That problem is 
being worked on. You'll see them 
get faster.” Until that happens, 
however, the designers must deal 
with the reality that, as Gosney 
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says he kept the reader’s need to 
navigate in mind as he determined 
formats and developed style guides. 
The builders of Macworld Interac- 
tive used Authorware, a course con- 
struction tool that has user naviga- 
tion as its primary purpose. 
Another problem for designers is 
the very richness of the medium. It’s 
a temptation that has to be resisted. 
“We still find some people are car- 
ried away with what they can do 
with 3D effects and getting the neat- 
est relief look on the screen,” says 
Michael Allen, president of Author- 
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: Pirate book: Within four weeks of the end of the Persian Gulf war, editors at Warner New Media 
had collated a variety of material, including art, Jime magazine stories, and news memos from Jime reporters 
to produce Desert Storm, the first instant book published on CD-ROM. The Macintosh disc sells for $39.95. 


mation is relatively easy. 

Several publishers are looking 
to the day, which may be coming 
soon, when non-computer video 
players will appear in people’s 
homes, hooked to their TVs. “Peo- 
ple are used to looking at their 
TVs and getting pretty good video 
images,” says David Baron, pro- 
gram director of the Digital World 
conference for Seybold Seminars. 
“But it’s not likely they’ll buy 
something that puts less interest- 
ing video on their TV screens than 
they can already get for free.” 

The key video constraint with 
CD-ROM is the slow reading rate 
of the drive: a puny 150K per sec- 
ond. That’s plenty for reading 
text—but these magazine publish- 
ers have already decided that a 
magazine that’s mainly text is not 
going to work. “If you are going to 
read type,” says consultant and 


COMPUTER GRAPHICS WORLD AUGUST 1991 


puts it, “A CD-ROM disk is to a 
drive as a 20,000-gallon water 
tank is to a garden hose.” The 
great capacity of CD-ROM discs— 
600 megabytes—can actually be a 
design curse. 

Imagine wandering around in 
the dark in the depths of a giant 
ocean liner with nothing but a pen- 
light to see by. Wandering around 
in a poorly designed CD-ROM 
magazine can be like that. 

Ask Arnett just how like a black 
hole that 600M can be. Material 
from his newsletter appeared in an 
early issue of Nautilus. Months af- 
terward, Arnett mentioned that 
fact to Nautilus subscribers who’d 
received the issue. “Not only had 
no one read it,” Arnett says, “they 
had no idea it was even there.” 

Verbum Interactive, conversely, 
was constructed with Macromind 
movie scripts. Editor Paul Goethel 


ware and the person who largely di- 
rected the look of Macworld Interac- 
tive. He had to constrain his design- 
ers, he says. “We challenged our de- 
signers here—we said, ‘How much 
of this can you take away from the 
screen before it starts to impart less 
information?’ ” 


Costly Ventures 

Does periodical publishing on 
CD-ROM make economic sense? 
Right now, it doesn’t seem to. Ver- 
bum Interactive 1.0 cost roughly a 
quarter million dollars to produce, 
says its publisher, but it brought in 
only one-tenth of that in ad reve- 
nues. How many copies it will sell 
at $49.95 each is still unknown. 
Macworld pressed 15,000 of its 
demo disks and has sold “thou- 
sands” of them at $15 each through 
the magazine, says a spokesperson. 

The problem with these maga- 
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zines is that you can’t read them 
on the bus or in the tub—you’ve 
got to have a drive. And the num- 
ber of drives has inched upward 
slowly. The publishers of Mac- 
world, Verbum, and Nautilus are 
not crazy, however. They are test- 
ing the waters right now for a very 
good reason: The number of CD- 
ROM drives is going to explode. 

One expert among the many pre- 
dicting that is Robert Abraham, 
vice president of Freeman Asso- 
ciates, a firm that tracks computer 
storage media. According to Abra- 
ham, 400,000 new CD-ROM drives 
were shipped last year, and that 
doubled the total world installed 
base to 800,000. This year, 580,000 
new drives will be shipped. The in- 
stalled base, world-wide, should go 
from 1.36 million drives at the end 
of 1991 to 4.9 million drives at the 
end of 1995. Roughly three-fourths 
of the new drives, each year, will be 
sold in the US. 

And these are only the comput- 
er-grade devices. Entertainment- 
grade CD-ROM players, which 
might be accessories to video 
games or attachments to televi- 
sions, could outnumber computer 
devices by five or 10 to one by 
1995, Abraham estimates. 

Prices will drop, too. The aver- 
age OEM wholesale price for a 
computer drive was $350 in 1990; 
that will drop to $315 by the end of 
the year. By 1995, Abraham pre- 
dicts, the price should reach $220. 

Magazine publishers, thus, have 
some reason to be hopeful. “At 


some point in the future, we can 
see that CD-ROM devices will be 
common in homes, schools, and 
business offices,” says Abraham. 
“At that point, the CD magazine 
does make a lot of sense.” 

The market for CD-ROM and 
other types of CD optical players in 
the home is beginning right now. 

“The industrial giants are all 
getting behind CD-ROM,” says 
Gosney. “Sony has various models 
coming off the assembly lines right 
now. There’s no going back.” 


The Home Base 

What Sony is pushing is a CD- 
ROM drive and reference disk 
package it calls the Laser Library. 
It'll sell for $699 and is pitched at 
the family that has an IBM PC 
compatible in the home. The six 
reference disks include an encyclo- 
pedia, the Microsoft Bookshelf Ref- 
erence Library, dictionaries, an at- 
las, a children’s storybook product, 
and an encyclopedia of mammals 
that includes text, still photos, and 
animal sounds. 

Sony’s goal is to sell from 40,000 
to 50,000 of these packages by 
year’s end, according to Les In- 
anchy, marketing manager for 
CD-ROM products. Since there are 
currently only about 25,000 home 
IBM PCs with CD-ROM drives, 
Sony is aiming to triple that in- 
stalled base in six months. 


Sones ena aate 


A much larger home market 
may lie ahead of those companies 
pushing entertainment-grade CD 
readers. These CD drives will at- 
tach directly to home TV sets. The 
computer chips will be inside the 
drives. Philips’ product, due for 
launch in October under the Mag- 
navox label, is based on the Com- 
pact Disk-Interactive (CD-I) stan- 
dard. Commodore’s product, based 
on a standard called CDTV, is al- 
ready being sold. 

These CD readers will not be 
cheap, at least not at first. The 
Magnavox appliance will list for 
about $1400 and will probably be 
sold for $1000. 

A low-cost avenue by which CD 
readers could reach the American 
home is the electronic game. NEC 
and Turbografx are producing CD 
readers as accessories for their $99 
video games. 

Magazine publishers are hoping 
that all these different entertain- 
ment-grade CD readers will add up 
to a home market soon. Gosney 
says a version of Verbum Interac- 
tive for MS-DOS Windows is un- 
derway and versions for CD-I and 
CDTYV are being considered. Maga- 
zine publishers and other CD- 
ROM entrepreneurs are hustling 
now not only to sell to consumers, 
but to the big electronics compa- 
nies who need appealing products 
to bundle with their drives. 

The Magnavox CD-I push in Oc- 
tober, for instance, will be coordi- 
nated with the announcement of 
30 or 40 brand new interactive ti- 


eee video from a CD-ROM? All the d 
signers are lusting for it, but turning lead into 
gold might be easier. The key to full-motion video, 
say experts, will be better compression. 

Video data has to be compressed so the disc can 
play it back fast enough to make sense. Full-mo- 
tion video is 30 frames per second. Verbum Interac- 
tive—this season’s hottest magazine —achieved just 
six or seven frames per second. 

Standards for compression and decompression 
have been in development for years. The MPEG 
standard, from the Motion Picture Experts Group, 
promises a 200:1 compression ratio. But today, that 
standard is simply a paper document. It won't be 
any use until it’s embodied in circuit designs and 
produced on circuit boards. And most agree that 
this probably won’t happen for another year. 
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Apple may have made a significant leap in the 
compression race this June when it introduced 
Quicktime. This software package allows its users 
to construct multimedia production, spicing up bits 
of text with film, video, animation, and sound. The 
product runs on a Mac. It digitizes normal analog 
feeds from video cassette recorders, video cameras, 
and other sources, then compresses them. The data 
can then be moved, cut, and arranged in a multi- 
media production. 

Quicktime’s compression-decompression feature 
marks a real advance. Even a sluggishly spinning 
CD-ROM drive can deliver, with Quicktime, nearly 
full-motion video in a quarter-screen window. 

Quicktime may not be the permanent answer— 
but it’s clear that video and audio compression 
must keep getting more efficient. —-JGM 


tles from American Interactive 
Media selling for between $20 and 
$50. They’ll include games, muse- 
um “tours,” Sesame Street prod- 
ucts, a “cartoon jukebox,” an inter- 
active course in photography, and 
music products. Once the first 40 
titles are out, another 60 will fol- 
low, according to Laura Cohen, 
American Interactive’s vice presi- 
dent of creative affairs. 

If the home market is a high- 
stakes long-shot, are there any 
real markets for disc magazines 
right now? The pharmaceutical in- 


Another interest group that 
might be a natural for CD-ROM 
publications is users of engineer- 
ing workstations, according to 
Nick Arnett. He notes that CD- 
ROM has become the medium of 
choice for distributing Unix-based 
software, thanks in part to a deci- 
sion by the Open Software Founda- 
tion. As a consequence, more and 
more workstations are being at- 


optic networks will compete with 
CD-ROM eventually, but he be- 
lieves CD-ROM and its derivatives 
will stay in the picture. “There is a 
certain human factor here, and I 
don’t think AT&T will ever beat it: 
People like to own things. They 
like to own books, and they like to 
own their CD-ROMs.” 

Optical publishing will change, 
he says. CD-ROM drives will get 
simpler, and, eventually, optical 
publishing will be achieved with- 
out moving parts—via the sort of 
plug-in chips that now carry Nin- 


aay on “ihe prize: CD- ROM publishers are AES Socnno for si SUCCeSS $ with chee Bais Veer 

and educational products. “Mixed-Up Mother Goose” from the Sony Laser Library is an interactive 
scavenger-hunt game for nursery school-age kids. “Beethoven's Ninth” from Voyager combines a CD 
recording of the music with hypercard stacks about classical music, Beethoven, and the Ninth Symphony. 


dustry is one area that might 
warm to CD-ROM publications, 
believes Richard A. Bowers, execu- 
tive director of the Optical Pub- 
lishers Association. 

“The product would be a maga- 
zine for physicians, with ads for 
drugs. Doctors could click on the 
ads. You could provide the kind of 
information you find in a Physi- 
cian’s Desk Reference, but more 
complete,” Bowers says. “You 
could give graphs showing the ef- 
fectiveness of a new drug, video 
stories on the lab work behind it, 
the outcome of the clinical trials, 
and so on.” 

With the typical ad ratio in a 
magazine running 55:45, he says, 
advertisers would have “300 to 400 
megabytes of real estate to sell 
their products.” 
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tached to CD-ROM drives, either 
directly or through networks. 

“Engineers, designers, archi- 
tects, and the like might be reason- 
able targets for a technical publi- 
cation distributed on discs. It 
might make some sense.” 

He notes, further, that “the video 
on these workstations is decent,” 
and that most workstations will 
come with built-in audio by the 
end of this year. 


The Human Factor 

“What’s going to make multime- 
dia go—or CD-ROM go—will be 
people who have the content, and 
the creative and business chutzpah 
to pull it together and really make 
use of this new medium,” says 
Bowers of the Optical Publishing 
Association. He admits that fiber- 


tendo games. But that won’t be a 
tragedy, he says. “What optical 
publishers are learning now is not 
going to be lost in the step from 
one delivery medium to another.” 

Meanwhile, however, today’s opti- 
cal publishing industry waits for 
CD-ROM drives to appear in great- 
er numbers. You’d be amazed at all 
the places CD-ROM drives are not. 

“I don’t have one on my desk,” 
admits Dr. Michael Allen, who 
largely directed Macworld Interac- 
tive from Authorware’s main office 
in Minneapolis. 

“We just don’t have enough of 
them to go around. We swap them 
back and forth. It’s kind of embar- 
rassing, but it’s the truth. I have a 
stack of Nautilus discs that I am 
really eager to look at, but I'll have 
to go borrow a drive to do it.” CGW 
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JOIN THE MOVEMENT. 
ADD MOTION. 


Change the way you create animations and multimedia presentations. Designed by 
professional animators and award winning multimedia producers, ADDmotion. delivers 
on the promise of ease-of-use and sets you on a new creative path. If you've never 
animated before, you'll find ADDmotion affordable and fun. As a professional you'll 
appreciate ADDmotion's intuitive, object-oriented, path-based animation editor. You will 
receive a powerful array of media integration tools including a 24-Bit Color Paint/Cel 
Editor for designing background props and animated actors, and a Special Effects Sound 
Editor for recording and editing sounds. ADDmotion is fully integrated into the 

yperCard “ 2.0 environment, providing complete interaction with HyperCard's 

yperlalk " scripting language. HyperCard 2.0v2 is also included. Join the movement 
now, visit your local dealer or call us at (604) 732-0289. 
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ADDmotion is compatible with System 7. ADDmotion and Motion Works are trademarks of Motion Works, Inc. All other product names mentioned are 
trademarks or registered trademarks of their respective holders. Copyright 1991. 


IT’S ALL 


RELATIVE 


e all know that 
Superman could 
fly “faster than a 
speeding bullet,” 
but, could he fly 
faster than a speeding bullet train? 

Probably not. At least not if the 
train in question is the one depict- 
ed in a unique new animation that 
visualizes, for the first time, the 
abstract ideas falling under the 
umbrella of Einstein’s special the- 
ory of relativity. 

In one segment of the anima- 
tion, a computer model of a Japa- 
nese bullet train whips past Mt. 
Fuji at a speed ap- 


proaching that of 


light. (Theoretical- 
ly, only light itself 
or other waves 
with no intrinsic 
mass can travel at 
the speed of light. 
This is because, as 
an object ap- 
proaches the speed 
of light, its mass 
increases relative 
to the increase in speed, so it takes 
more and more energy to speed it 
up further. Therefore, at the speed 
of light, the object’s mass would be 
infinite, and it would have taken 
infinite energy to get there.) 

The significance of the train’s 
speed to the animation is that, un- 
der the effects of special relativity, 
the train appears distorted when 
viewed in four dimensions (the 
three dimensions of our world, plus 
time as the fourth dimension; Ein- 
stein called this space-time). 

The bullet train is one of a num- 
ber of objects used to translate the 
special relativity theory into im- 
ages in the 15-minute animation 
created by Ping-Kang Hsiung of 
Carnegie Mellon University 
(CMU) in Pittsburgh and Intelli- 
gent Light, a visualization soft- 
ware company in Fair Lawn, New 
Jersey. The Japanese Broadcast- 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World. 
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By Diana Phillips Mahoney 


Albert Einstein joins a 
speeding train and a 
skating bear in an 
animation that’s light years 
ahead of its time 


ing Corporation NHK commis- 
sioned the animation for inclusion 
in a series of seven 90-minute epi- 
sodes about Ejinstein’s life and 
work. The programs began airing 
in Japan on April 28 of this year. 

The animation is based on a ray- 
tracing rendering program called 
REST-frame (REST stands for Rel- 
ativistic Effects in SpaceTime) de- 
veloped by Hsiung in 1989 as a 
“recreational hobby to relax” un- 
der the stress of his doctoral thesis 
work at CMU. (Eventually, 
Hsiung dropped his original thesis 
topic and made REST-frame his 
new topic.) 

REST-frame in- 
corporates Ein- 
stein’s equations 
for finite light 
speed and special 
relativity, allow- 
ing users to simu- 
late what various 
objects moving at 
near the speed of 
light would look 
like under the ef- 
fect of special relativity. Previous- 
ly, scientists have had to rely on 
mathematical models and their 
imaginations to picture such an 
environment. 

To appreciate the significance of 
the “Einstein” animation requires 
a basic understanding of the scien- 
tific principle involved. Basically, 
Einstein’s special theory of relativ- 
ity deals with the relationship be- 
tween space and time with respect 
to one kind of motion: steady (uni- 
form) motion in a straight line. 
The theory comprises two main 
postulates. First, if two observers 
are in uniform motion relative to 
each other and one stops, it is im- 
possible to decide which one is 
moving and which one is at rest. 
Second, the speed of light is con- 
stant to all stationary and freely 
moving objects. 

The three major effects in rela- 
tivity that are provided for in the 
REST-frame program are spatial 
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Pittsburgh’s buildings and a 
Japanese bullet train appear 
distorted when traveling at near 
the speed of light, according to 
the special relativity theory. 
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If you make your living making slides and 
other presentation visuals, your day can quickly 
turn into a juggling act. 

Some people hand you a stack of scribbles: 
“The numbers are all there, just turn ’em into 
graphics.” 

Some people give you a floppy from their 
Mac or PC: “I pulled some notes together, just 
give ’em some polish.” 

To make things a little more interesting, some 
people want to send graphics files by network or systems up and running. No dropping the 
modem: “The work’s all done, just shoot ‘em.” | ball in the eleventh hour. 

And while one person wants 35mm slides, =f ~ You see, at Autographix, we know that 


gling easy. We tie it all together with 486- 
based workstations for graphic design and 
enhancement. Direct imaging systems for a 
single, integrated solution across DOS, 
Mac, and Windows environments. And 
output devices to meet any volume or 
media requirement. 
Just as important, you can count on a 
world-class support organization to keep your 


the other wants color overheads. One needs - 7 = our success in the marketplace depends on 
handouts, the other needs thumbnails for speake eS your success in the workplace. It’s a simple 
support. Someone else wants posters. Or color prints. philosophy, but one that has made Autographix #1 in 
Or 4x5s. presentation graphics systems. 

Of course, presenters do have one thing in So, no matter what your clients toss your way, 


common: “I gotta have these ASAP.” Autographix helps you look like a star performer. 
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“If one were to hold a mirror and move at the speed of light, would he see his own image?” asked 


Einstein. At near the speed of light, the skating bear's reflection will show the relativity distortion and color shift. 


distortion, time dilation, and the 
Doppler color shift. 

Spatial distortion results from 
the lag time of light. Because light 
takes time to travel, the farther 
away objects are from your eye, the 
farther away they are in time. So, 
when objects are moving at very 
fast speeds, the light from objects 
closer to your eye will reach your 
eye sooner, while the light from ob- 
jects further from your eye will 
take longer to reach you. 

The classic example used to il- 
lustrate this time lag is the loca- 
tion of stars. When you look at a 
star in the night sky, you're really 
looking at where that star used to 
be. By the time the star’s light 
reaches Earth, the star itself has 
moved. 

In the “Einstein” animation, the 
idea of spatial distortion is best il- 
lustrated in a fly-by of the city of 
Pittsburgh. At near the speed of 
light, the high-rise buildings ap- 
pear bent and misshapen. This is 
because, at each instant in time, 
the light coming from different 
portions of the buildings are really 
coming from different points in 
time. The top and bottom of the 
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first building are farther away 
from your eye than the center of 
the building. So, if you’re moving 
at a very high speed, you see the 
top and the bottom of the building 
later in time than you see the mid- 
dle of the building. 


Mirror, Mirror 

Another aspect of spatial distor- 
tion is visualized in a segment de- 
picting a small music box with a 
teddy bear skating on its mirrored 
surface. The simulation addresses 
Einstein’s “thought experiment” 
that asks: If one were to hold a 
mirror and move at the speed of 
light, would he see his own image? 
According to Hsiung, “Visual ef- 
fects that involve mirror reflection 
have not even been analyzed in 
physics textbooks before,” so the 
visualization contains particular 
significance. Ultimately, at near 
the speed of light, the reflection of 
the bear appears and also shows 
the relativity distortion and color 
shift. 

Time dilation refers to the slow- 
ing-down effect that very high 
speeds have on time. The faster a 
clock is traveling through space, 


for example, the slower the mea- 
surement of time becomes. 

To animate this concept, Hsiung 
uses two space stations with space 
capsules running between them. 
Each capsule has a light flashing 
at regular intervals. Capsules at 
different points along their paths 
are traveling at different percent- 
ages of the speed of light. So al- 
though the timekeeper within 
each capsule is flashing the light, 
say, once every three seconds, the 
flashing light of the capsule closest 
to the speed of light appears to be 
flashing slower than a capsule 
moving at a slower speed. 

Finally, the Doppler color shift 
refers to a change in the color of 
light based on its motion with re- 
spect to the observer. When an ob- 
server traveling at near the speed 
of light moves toward a light 
source, he passes through more 
light waves per unit time and the 
frequency increases, making the 
light appear blue. Corresponding- 
ly, with respect to an observer 
moving away from a light source, 
the frequency decreases and the 
light appears red. When astrono- 
mers look at distant stars, for ex- 
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ample, they see a red shift, mean- 
ing that the stars are moving 
away. 

The phrase “easier said than 
done” may have never been as ap- 
propriate as when Hsiung agreed, 
with the approval of CMU, to cre- 
ate the animation for NHK in late 
December of last year. He realized 
that he had an incredible chal- 
lenge in front of him. He had until 
March 31—three months—to de- 
velop the story lines, conceptualize 
the designs, and model, render, 
and animate 15 min- 
utes worth of 3D and 4D 
objects. In a medium 
that is measured by sec- 
onds—30 frames per 
second, for example—15 
minutes can seem like a 
lifetime. 

To meet the chal- 
lenge, Hsiung hired 
three research program- 
mers—Steve Morrison, 
Don Lindsay, and Steve 
Stadnicki—to work 
with him at CMU. He 
also subcontracted the 
modeling and the 3D 
animations and render- 
ing to Intelligent Light. 
The team then devel- 
oped the story line of 
the animation (based on 
the original stories de- 
veloped by Robert 
H:P:Dunn; a CMU 
graduate student and 
friend of Hsiung’s), 
broke it down into 
scenes, and designed 
the scenes, designating 
which parts would need to be done 
in four dimensions and which 
would be done in three dimensions. 


Plan of Attack 

Animators at Intelligent Light— 
under the direction of head anima- 
tor George Tsakas—modeled, ani- 
mated, and rendered the 3D objects, 
and they modeled the 4D objects, us- 
ing Intelligent Light software on a 
network of HP/Apollo (Chelmsford, 
MA) computers. “We had to very 
logically attack this project,” says 
producer Jeanne Mara of Intelligent 
Light. “But at the same time, we 
had to cram as much into the sched- 
ule as possible.” 

To preview the 4D animations, 
Intelligent Light modified its ani- 
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mation system to get some relativ- 
istic effects. “We got the basic 
equations from CMU, and we rear- 
ranged them into a form that was 
usable on our system and installed 
them,” says Intelligent Light sci- 
entist Dan Hiepler. “So, when we 
were doing the animations, we 
could then see in wireframe a flip- 
book of how things would look.” 

In addition, Hsiung provided In- 
telligent Light with 4D animation 
tips, “such as the motion of lights 
in 4D space-time and the time cal- 


Illustrating the time dilation effect, two spacestations are joined by space 
capsules traveling at different percentages of the speed of light. Time passes 
slowest on the capsule traveling closest to the speed of light. 


culation and tracking of objects in 
4D. I had developed algorithms to 
perform those tasks in my earlier 
research animations,” he says. 
According to Hsiung, tasks that 
are considered simple in 3D ani- 
mations, such as controlling light 
and the camera, are neither trivial 
nor intuitive in four dimensions. 
“Imagine piloting a relativistic 
spacecraft that flies almost as fast 
as the speed of the radar signal the 
craft sends out to probe the envi- 
ronment. To navigate the craft in 
this setting is tricky because of the 
delay time of the radar return and 
the space-time coupling in relativ- 
ity. The navigation of such a space- 
craft and the light and camera con- 
trol belong to the same class of 


problems mathematically and 
have similar solutions.” 

Because everything done at In- 
telligent Light had to be sent to 
CMU for approval by Hsiung, data 
exchange issues presented poten- 
tial obstacles. 

Hsiung and his programmers 
wrote converters for scene descrip- 
tion, coordinate transformation, 
animation control, and image 
mapping. They also had to match 
the visual quality of the images 
produced by the 3D and 4D render- 


ers, which, says Hsiung, “turned 
out to be the most time-consuming 
and exhausting work.” He attri- 
butes this to the fact that the 
REST-frame renderer and Intelli- 
gent Light’s 3D renderer rely on 
inherently different reference sys- 
tems. The former uses a single, 
right-hand, global reference sys- 
tem, while the latter uses a hierar- 
chical, left-hand reference system. 
“We thought the converters would 
be a piece of cake, yet they took the 
most time and drove up every- 
body’s blood pressure.” 

Scientist Dan Hiepler was re- 
sponsible for the technical inter- 
face between Intelligent Light and 
CMU. “We agreed beforehand on 
the data formats that we’d be ex- 
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changing. They [CMU program- 
mers] had to do a lot of extensions 
to their software to support the 
type of features that we were ask- 
ing for.” 

The 4D animations were done at 
CMU using a battery of high- 
powered computers, including 20 
40M Omron (Kyoto, Japan) ma- 
chines; five 16M Omrons, each 
with a 250M hard disk; and one 
DEC DS5000 with over three giga- 
bytes of disk space as the file serv- 
er. Each Omron has four Motorola 


consumed about 100,000 CPU 
hours. 

Ray-tracing was a necessity, 
however, according to Steve Le- 
gensky, president of Intelligent 
Light. “It was important for the 
geometric distortion. Every point 
on the train, for example, is a dif- 
ferent distance from the camera, so 
to get an accurate picture, you 
have to distort every point individ- 
ually. Ray-tracing is well-suited 
for that because it messes around 
with every point.” 


This visionary billboard illustrates the Doppler color shift, an effect of 
special relativity by which the color of light changes based on its 
motion with respect to the observer. 


88000 CPUs and gives a maximum 
of 100 MIPS. Omron also provided 
staff for on-site technical support 
at CMU. 

To facilitate the 4D rendering, 
“We built software tools that took 
the animation scripts and models, 
polled the status of machines on 
the network, and farmed out 
frames for free machines to com- 
pute,” says Hsiung. 

The decision to use a ray-tracing 
vs. a scanline-based renderer 
(Hsiung had also developed a scan- 
line-based REST-frame renderer) 
had an impact on the project in a 
number of ways. While it added 
sharpness and realism with regard 
to shadows and reflections, it also 
“demanded much more computing 
power than its scanline counter- 
part,” says Hsiung, noting that 
rendering time ranged from 45 
minutes to 11 hours per NTSC 
frame on a DEC 5000 (the 10 min- 
utes of 4D animation consist of 
18,000 frames). In total, the project 
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Interestingly, because of the na- 
ture of the project, no one at Intel- 
hgent Light knew exactly what 
the relativistic adaptations to their 
system would produce. “In this pro- 
ject, the analysis of the simulation 
actually happened in the render- 
ing process,” says Legensky. “That 
is, the rendering code that changed 
the geometry of the bullet train 
into pixels actually supported the 
transformation of the light rays 
corresponding to Einstein’s special 
theory of relativity. 

“The geometry was changing dy- 
namically as the picture was being 
computed,” Legensky continues. 
“That’s what sets this apart and 
kind of makes it like a rendering 
system that has knowledge of some 
other scientific principle—in this 
case, special relativity.” 

Producer Jeanne Mara of Intelli- 
gent Light agrees. “I don’t think 
any of us knew exactly how the 


animation would come out. It’s not 


like with a flying logo project or 


something where you know what 
the outcome will be because you 
put in the geometry.” 

The long-term implications of 
the project’s accomplishments lie 
primarily in education. 

“If you think Einstein was a 
heavy guy, this is a way to teach 
the masses what made him so 
heavy,” says Legensky. “His expla- 
nation of why things work in the 
relativistic sense is extremely im- 
portant in modern physics, and 
this technology can be used as a 
teaching tool toward a better un- 
derstanding of that.” 

In addition to its value as a for- 
mal teaching tool, Intelligent 
Light’s Dan Hiepler views the 
“Einstein” technology as a method 
for people to broaden their hori- 
zons. “Most people take for granted 
that the speed of light is infinite, 
and they take for granted that 
when they see something, that 
that’s where it is. This just makes 
you realize that’s not the case, and, 
under special conditions, when 
you're moving very fast, things ap- 
pear radically different than they 
do under normal conditions.” 


High Expectations 

Hsiung has high expectations 
for his REST-frame technology. “I 
envision that space-time video 
games, implemented on top of the 
virtual reality technology, will 
help bring up new generations 
that carry human civilization into 
the space age.” He adds that “we 
are currently lining up resources 
for developing a real-time REST- 
frame prototype.” 

Although the “Einstein” anima- 
tion produced for NHK is not being 
shown in the US, Hsiung and his 
group have been selected as one of 
two animation teams for a 
WGBH/Boston NOVA program on 
Einstein scheduled for 1992. In ad- 
dition, a portion of the REST- 
frame animation has been includ- 
ed in Carl Sagan’s revised “Cos- 
mos” program. 

The “Einstein” project repre- 
sents a milestone in both physics 
and visualization science, with the 
massive processing and animation 
effort culminating in a response to 
the question asked by the 16-year- 
old Einstein years ago: “I wonder 
what the world would look like if I 
could ride a beam of light?” CGW 
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and high-performance imaging. 


Open Environment 
The ImageStation 6187 is fully compatible with all 
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graphics andimaging workstations. & technology—call Intergraph 

For Application Developers Vile C at 800-826-3515 or 772-2700 in 
and users in GIS, C3], Medical and Huntsville, Alabama. 


The Imaging Alliance. 


Intergraph is a registered trademark and EDGE II is a trademark of Intergraph Corporation. UNIX is a trademark of AT&T Bell Labs. X Window System isa 
trademark of MIT. Image Data courtesy of SPOT Image Corporation. 
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RASTEROPS IS REDEFINING 
THE PLAYING FIELD WITH OUR 
NEW 24XLTV. 


When it comes to 21” color video compression adaptor lets you do all this in 


systems, the new RasterOps” 24XLTV is less space than you thought possible. 
in a league by itself. Using unsurpassed With these kinds of advancements 
in the art and science of color, there’s no 


doubt that the new RasterOps 24XLTV is 


VLSI and state-of-the-art surface mount 


technology, we’ ve packed an unprecedented 


True Color and video 
combination of features and functionality — comes to the big screenall a whole new ball game. But that should 

; : in one system with the new : . 
into a single slot solution. RasterOps 24XLTV. come as no surprise. After all, in the field 


Consider the stats. Our 21” color video of color video solutions, RasterOps has consistently 
display system adds 24-bit True Color brilliance to any —_ been batting 1000 season after season. 
design. And the on-board accelerator does it fast. The To find out more and get a free poster size 
video in a window, as well as Mac” to video output, version of this True Color photo, call us today at 


lets you catch all the best plays. And the optional JPEG —_1.800.SAy.CoLor, ext. 420. 
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f you were to judge PC-based 

solid modeling on the basis of 

the product announcements 

made during the last year, it 

would be easy to conclude 
that this is a technology that has 
finally arrived. 

Take Autodesk, for example. Af- 
ter almost two years of marketing 
its Autosolid package, the compa- 
ny was able to sell only 1000 units; 
and that was in spite of a price cut 
that dropped the price of the pack- 
age from $5000 to $500. Then, in 
November 1990, the company in- 
troduced Autocad Release 11 with 
something called Advanced Model- 
ing Extensions (AME), an inte- 
grated solid modeling module. Ac- 
cording to Autodesk, sales have 
taken off. The company claims to 
have sold 17,000 solid modeling 
modules already. 

Add to that packages introduced 
within the last year by companies 
such as Schroff Development 
Corp. (Mission, KS) and Cadam 
Inc. (Burbank, CA), and you begin 
to get the idea that engineers no 
longer have to look beyond their 
own PCs for an efficient solid mod- 
eling platform. 


Has it Arrived? 

But while some engineers have 
successfully incorporated the tech- 
nology into their design processes, 
on closer inspection, the answer to 
the question, “Has PC-based solid 
modeling arrived?” still seems to 
be no. Steve Wolfe, publisher of the 
Computer-Aided Design Report, an 
industry newsletter, puts it even 
more strongly: “Hell no, and it 
never will!” 

Not all industry experts are so 
harsh in their judgments. But all 
do agree that PC-based solid mod- 
eling is not yet a tool that can han- 
dle a full range of design applica- 
tions at a speed suitable for the 
production environment. Although 
the technology behind PC-based 


Caren Potter is a Trinidad, California-based 
freelance writer who specializes in design 
engineering technology. 
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PC-based solid modeling 
systems have proved to be viable, 
but workstations continue to fill 
the gap 


By Caren Potter 


solid modeling has improved and 
more people are using it, the in- 
dustry consensus is that the tech- 
nology is still only useful for sim- 
ple design applications. 

“These modelers handle limited 
surface types,” says Peter Marks, 
managing director of Design In- 
sight, a Los Gatos, California- 
based consulting firm. “An archi- 
tect might be comfortable with 
their capabilities, but someone try- 
ing to design a car with beautiful, 
sculpted surfaces won’t be.” 

Autodesk itself stresses that its 
AME product is for piece parts and 
subassemblies. For more complex 
modeling, users do better with a 
more powerful package, says Da- 
vid Bradford, mechanical market- 
ing specialist at Autodesk. Even 
users of PC-based modelers agree 
that for complex or de- 
tailed tasks, it is nec- 
essary to use 


A Solid Solution? 


to a workstation-based package. 

The limitations of PC-based sol- 
id modeling involve both the com- 
puter platform and the modeling 
software itself, but most industry 
observers believe that the platform 
(hardware and operating system) 
is the more significant issue. It af- 
fects the speed at which models are 
created and regenerated and, thus, 
user productivity. 

“For effective solid modeling, 
you need a very fast RISC proces- 
sor and lots of memory,” says 
Wolfe. “Sixty-four megabytes is 
not too much. PCs, even those with 
DOS extenders, are not adequate. I 
know people using a Sun Sparcsta- 
tion II with 16M of memory, and 
they are bumping into the limits.” 

For users, platform consider- 
ations limit the size and complex- 
ity of the solid model that can be 
handled on a PC. Many users re- 
strict their use of a PC-based mod- 


Aircraft 
manufacturers 
such as 
Boeing and 
Sikorsky use PC- 
based Designcad 
for solid modeling, 
according to vendor 
American Small 
Business Computers, 
creator of this jet engine. 
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An independent reviewer once 
called the LFR™ “a veritable speed 
demon.” Indeed, four LFRs will do 


the job of up to 20 other film recorders, 


each tied to its own computer. 

Now, to top it off, we've just intro- 
duced the RISC Rascol’ Connect it 
between your computer and 
one LFR 


or LFR Plus and it will do the work 
of four computer/LFR pairs. 

And, as if that isn’t enough, the 
RISC Rascol takes the burden of 
image processing away from your 
CPU. You regain control of your 
computer in a flash and eliminate 
the lengthy wait normally necessary 


to process even the simplest image. 


Like the LFR family of film recorders, 


the RISC Rascol can be networked over 
AppleTalk" and works with Macs” and 


PCs; including Windows™ applications. 


So why wait? Call 714/RASCOL-1 
(714/727-2051) for complete infor- 
mation. Or Fax us at 714/RASCOL-F 
(714/727-2053). 


‘Audio Visual Communications, September, 1990. 
Also see: 

MacWeek, February, 1990: “Fastest of all film 
recorders we looked at” 

MacUser, November, 1989: “Blazing speed” and 
“The undisputed speed champ was the LFR’ 

InfoWorld, March, 1989: “It offers the fastest, 
sharpest slides.” 
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LFR is a trademark and Rascol is a registered trademark of Lasergraphics, Inc. AppleTalk and Mac are registered trademarks of Apple Computer, Inc. PC is a registered trademark of IBM. Windows is a trademark of Microsoft. 


eler to a stripped-down, prelimi- 
nary version of a design or to a 
subassembly. For greater detail, 
and for compiling complete assem- 
blies, they use a workstation. 

For example, Steve Jones, staff 
engineer in the Advanced Pro- 
grams section of Martin Marietta 
Manned Space Systems (New Or- 
leans), uses SilverScreen, a 
PC-based solid modeling pack- 
age from Schroff Development 
Corp. for preliminary designs of 
next-generation launch vehicles. “I 
use SilverScreen for ballpark fig- 
ures,” Jones says. “For example, I 
enter information about length-to- 
diameter ratios for different vehi- 
cles. This gives me moments of in- 
ertia, capacities, and volumes 
in a short time. When it’s time 
for detailed design, we use 
CADDS 4X from Computervision 
[Bedford, MA].” 

Price/performance ratios are an- 
other point in favor of worksta- 
tions, according to Peter 
Marks. “To fully load a 
"486 clone with 
enough memory 
and disk space, 
you ll spend ap- 
proximately 
$10,000. For 
that, you can 
get a worksta- 
tion, which 
provides bet- 
ter perfor- 
mance.” 

According to indus- 
try experts, however, PC-based sol- 
id modelers do offer a surprising 
amount of functionality consider- 
ing their price, which runs from 
$399 to $3000. “You can get 70 to 
80 percent of the functionality of a 
higher-end system on a PC, at 
about '40 the price,” says David 
Peltz, president of the Chatsworth, 
California-based consulting firm 
Cadventures. 

Where PC modelers generally 
fall short is in advanced modeling 
techniques, according to Marks. 
“Higher-end modelers offer such 
functions as filleting, rounding, 
and blending, for instance. These 
are less likely to be found in PC 
packages.” 

These limitations make it diffi- 
cult to create models with complex 
surfaces on PCs. Eugene Rosen- 
baum, senior engineering special- 
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ist in the Convair Division of Gen- 
eral Dynamics (San Diego), uses 
the workstation-based solid model- 
er Euclid from Matra Datavision 
in the design of Tomahawk cruise 
missile and airplane parts. He be- 
lieves that he would not be able to 
use a PC-based modeler because of 
the limitations of the software. 
“For our application, we 


NURBS on a PC: This faucet 
demonstrates the NURBS 
surfacing features of Cadam’s 
Micro Cadam 3D, released 
during the past year. 


need the ability to model complex 
surfaces and many options on how 
to create them. This rules out the 
PC packages for our design work.” 
Other advanced capabilities, 
such as parametric modeling, vari- 
ational modeling, and knowledge- 
driven modeling, continue to exist 
primarily in the domain of high- 
end solid modelers, Marks adds. 
Developers intentionally limit 
the capabilities of PC-based solid 
modelers for several reasons. One 
is to meet restrictions imposed by 
hardware. For example, Cadam 
limits the solid modeling technol- 
ogy in its Micro Cadam 3D pack- 
age to boundary representation (B- 
rep), a method of describing a solid 
object by defining its edges. Other 
solid modelers use B-rep or con- 
structive solid geometry (CSG), or 
a combination of both. CSG begins 


with a solid mass to which other 
solid masses are added or from 
which they are subtracted. 

“We felt PC hardware could do 
an adequate job with B-rep,” says 
Ken Hurwitz, Micro Cadam prod- 
uct manager. “We don’t think it 
can with CSG.” (Other developers 
of PC-based packages must 

not agree, however. Quite 

a few of them have im- 

plemented CSG.) 

For PC-based solid model- 
ing to really take off, third-party 
software developers must create 
add-on packages for specific design 
disciplines, similar to the way they 
created discipline-specific software 
for use with packages such 

as 2D Autocad. This is 

the opinion of Robert 

Schaff, a principal of 
Schaff/Tasca Design & De- 
velopment (Pasadena, CA). 

“Most CAD packages, straight 
out of the box, draw circles and 
lines—cubes and spheres if they’re 
3D,” says Schaff. “Most engineers 
can do that faster with a French 
curve, a triangle, and a drafting 
table. CAD only becomes produc- 
tive when it is customized. The 
needs of the architect differ from 
those of a circuit board designer or 
a mechanical engineer.” 

According to Schaff, this kind of 
customization for Autodesk’s 
AME, for example, could be years 
down the road. “Are the third-par- 
ty developers ready to support 3D 
primitives? No way. It took them 
five years to get decent 2D code 
running on top of Autocad. They’ve 
only had Release 11 since Novem- 
ber 1990.” 

In Schaffs opinion, the avail- 
ability of a product such as AME 
doesn’t mean that PC-based solid 
modeling has arrived. “Of those 
who buy Release 11 now, practical- 
ly none will be able to take advan- 
tage of AME unless they've got 
people in-house who are going to 
write code. With AME, the infra- 
structure for PC-based solid model- 
ing has arrived. Real, productive 
solid modeling on a PC, however, 
is yet to come.” 

With hardware and software 
limitations such as these still 
around, why are we seeing a high 
level of interest in PC-based solid 
modeling? Bob Cronin, Comput- 
ervision’s Personal Designer prod- 
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uct manager, says that it might ex- 
ist because vendors have decided 
to push it. “In the CAD business,” 
he states, “ ‘hot buttons’ come 
along every few years. It was shad- 
ing for a time, now it’s becoming 
solid modeling.” 

Another reason relates to the 
ever-increasing power of PCs. As 
they approach workstation com- 
puting levels, it makes sense that 
PCs will take on applica- 
tions formerly reserved 
for workstations. “We’ve 
gone from 8088 comput- 
ers to "486 computers, 
from % MIPS to over 10 


MIPS,” states 
Marks of Design 
Insight. “A 


memory size 
of 256K used 
to be huge; 
now 8M is com- 
mon. Improve- 
ments in visualiza- 
tion—from CGA to 
VGA and Super VGA— 
mean that just about 
anyone can afford 1024- 
by-768 resolution with 
lots of colors. All of these 
[factors] have combined 
to make it possible to use 
a PC for solid modeling.” 

Michael Seely, director 
of the CAD/CAM/CAE 
group at the market re- 
search firm of Dataquest 
(San Jose, CA), agrees. 
“Until recently, it wasn’t practical 
to do solid modeling on a PC. Now 
with ’486 PCs, the power is there 
to support some reasonable level of 
solid modeling.” 

Improvements to PC-based mod- 
eling programs may be responsible 
for their growing popularity, as 
well. One significant change lies in 
the user interface. Creating a solid 
model has never been easy, no 
matter what the platform. It still 
isn't easy, but experts say the user 
interfaces on newer packages are 
at least addressing this issue. “I’d 
give a big nod to user interfaces,” 
says Marks. “The old, command- 
driven approach required a great 
deal of familiarity. Now you can 
work your way through with win- 
dows and nested menus, and it’s 
much more evident at this point 
what you need to do.” 

There have also been incremen- 
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tal enhancements to the underly- 
ing algorithms in PC-based model- 
ers, says Marks. However, these 
enhancements have not been: as 
dramatic as advances in hardware 
or user interfaces, he notes. 
Despite the clear limits of PC- 
based solid modeling, there’s no de- 
nying the fact that it’s a technol- 
ogy that is winning respect from a 
growing number of users. “Sure it’s 


DISPLAY 
UTILITY 


The PC-based bandwagon received a boost during 
the past year with the release of Autodesk's Autocad 11, 
with Advanced Modeling Extensions for solid modeling. 


slow, but we’re all speed-crazy any- 
way, says John Litchenburg, a 
consultant and owner of Design for 
Business (Chanute, KS). “The 
benefits make it worth it.” Lit- 
chenburg’s comment is echoed by 
many users, who appreciate such 
benefits as mass properties analy- 
sis, interference checking, and the 
knowledge that they’ve created a 
design that can actually be built— 
features not available from 2D and 
wireframe CAD. 

Those who successfully use PC- 
based solid modeling have a realis- 
tic understanding of where it best 
fits in their design process. For 
most, a PC-based modeler is a tool 
for conceptualization, quick 
sketches, and rough estimates. 

“We use Designcad 3D to get a 
physical feel for a design,” says Dr. 
J. Briscoe Stephens, technology 
and information systems manager 


for the Earth Sciences and Appli- 
cations division of NASA (Hunts- 
ville, AL), which puts together sat- 
ellite payload packages. Stephens’ 
group does not handle actual de- 
sign work, but it does select the 
various components and makes 
sure they will fit. “We use the solid 
modeler for ‘computer-aided 
sketching’ and rough estimates of 
moments of inertia,” Stephens 
elaborates. 

Interestingly, many 
users do not seem overly 
dependent on higher-end 
modelers. According to 
David Garbeil, senior 
manufacturing engineer 

at Westinghouse Elec- 
tric Corp. Marine Divi- 
sion (Sunnyvale, CA), the 
3D geometric primi- 
tives in Autodesk’s 
AME can handle 90 per- 
cent of the modeling he 
does on defense projects. 

For the other 10 per- 
cent, his organization 
uses workstation-based 
modelers such as I-deas 
from Structural Dynam- 
ics Research Corp. 
(SDRC; Milford, OH). 

The 90-percent figure 
seems to be popular 
among users. In addition 
to Designcad 3D, NASA’s 
Stephens uses an Inter- 
graph Corp. (Huntsville, 
AL) solid modeler. “For 
90 percent of the time, we 
don’t need the extra functionality 
of the Intergraph system,” he says. 

Those users able to rely heavily 
upon PC-based solid modeling sys- 
tems don’t let hardware and soft- 
ware limits discourage them. They 
find creative ways to make the 
best use of the hardware they’ve 
got. “People who use PCs have a 
different mentality,” says Data- 
quest’s Seely. “They think in terms 
of what they can do, rather than 
what they can’t do.” 

This “can-do” approach seems to 
motivate users of PC-based solid 
modelers to search for various 
methods of speeding up the process 
of working on the PC. For exam- 
ple, Don LaCourse, a CAD systems 
analyst at the McCord Winn sub- 
sidiary of Textron Inc. (Cookeville, 
TN) and a user of Control Automa- 

Cont. on p. 58 
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In 1972, Summagraphics introduced the first affordable desktop tablet. Eighteen years and more 
than 40 patents later, our SummaSketch” Il is the industry standard in graphics tablets. 
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Our unsurpassed technology and proven reliability have made Summasketch the best selling 
tablet in the world—with over 500,000 sold to date. More than any other manufacturer. 
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Summasketch has also won every major editorial accolade, including PC Magazine 
Editors’ Choice, PC Week Corporate Satisfaction Poll, CADENCE’s Blue Ribbon Best 
of 1989, and CADalyst’s Dream Systems and Highly Recommended rating. 


Summasketch Il. The people's choice. The critics’ choice. And the easiest choice you 
have to make. For literature and the name of your local dealer call 1-800-888-2028, Ext. 304 
or in Canada call 1-800-729-7866. For technical information call 203-881-5400. 


S. Summagraphics. 


Every decision should be this easy.™ 


© 1990 Summagraphics Corporation. 
Seymour, CT 06483 « All rights reserved. 


FOR IBM/COMPATIBLE INFORMATION CIRCLE 24 FOR MACINTOSH INFORMATION CIRCLE 25 FOR RESELLER INFORMATION CIRCLE 26 


Solid Modeling Software 


A functional comparison of the 
leading desktop packages 


Product 
Company Name Name 


linear systems dynamic analysis 


design rules checking 
drawing management 
finite element analysis 
finite element modeling 
interference checking 
mass property analysis 
mechanical simulation 


compartment design 
direct NC output 
drafting 

dynamic analysis 
fluid analysis 
kinematic analysis 
machining 

mold design 
sketching 

slope analysis 
steel design 
structural analysis 
structural design 
thermal analysis 


Adra bald a : 
59 Technology Drive 
Lowell, MA 01851 Cadra-lll 
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American Small Business Computers 
327 S. Mill Street Designcad 
Pryor, OK 74361 3D 
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Autodesk Inc. 
2320 Marinship Way Autocad 
Sausalito, CA 94965 w/AME 
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Cadam Inc. 
1935 N. Buena Vista Street Micro Cadam 
Burbank, CA 91504 3D 
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Cadkey Inc. 
0 Oakland Street 
Manchester, CT 06040 
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Control Automation Inc. 


2350 Commerce Park Drive, NE 
Suite 4 Modelmate 


Palm Bay, FL 32905 Plus+ 
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CSE Corp. 
600 Seco Road Protool 
Monroeville, PA 15146 Micro Solids 
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Manufacturing and Consulting 
Services Inc. (MCS) 
7560 E. Redfield Road Anvil-5000 
Scottsdale, AR 85260 
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Bape S eee Inc. 
erry Drive 
Newtown, PA 18940 Robocad 
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sista! er throb 

ymouth Roa 

Ann Arbor, MI 48106 MacBravo 
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perey/ Caverenmert Corp. 

artway 

Mission, KS 66205 SilverScreen | nal lil) © 
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Material excerpted from The CAD Rating Guide, 2nd Edition, published by OnWord Press; Courtesy of W. Bradley Holtz, WBH Associates, 8220 Stone Trail Drive, 


twisted steel design 


Key to Tasks 


© The ability is included in the system as normally sold. incorporated into the next release of the software. 
@ This task could be performed by the system if the user did It is not possible to perform this task to this system. 
custom programming (less than one man-month of work). The vendor believes that the ability to perform this task is 
The ability to perform this task is an option supported by the not applicable to this system. 
vendorina package sold by the vendor or a third party. The vendor would not disclose this information. 
m= ~= The ability to perform this task is available from third parties as A blank cell indicates that the vendor either: 1) did not respond 
an option not supported by the vendor. to this item; 2) did not understand what this item involved; or 3) 


4 The vendor indicated that the ability to perform this task will be the vendor's response did not fit in any other categories. 
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tion Inc.’s (Palm Bay, FL) Model- 
mate package, thinks it’s impor- 
tant to do as much modeling as 
possible in memory and eliminate 
mechanical motions such as ac- 
cessing the disk drive. 

To accomplish this goal, La- 
Course suggests a hard cache disk 
controller card, if the modeler can 
take advantage of it. Configuring 
the software for maximum use of 
memory is another suggestion. 


RAM, a 100M hard disk, and a 14- 
inch VGA or Super VGA monitor. 

And LaCourse further suggests 
that PC-based solid modeling users 
only create as detailed a model as 
they need. “The solid model should 
be the center of the development 
effort,” he says. “But in reality, 
when you're pressed for time, you 
may only take it as far as you need 
to create 2D drawings. It makes no 
sense to sit around for a week cre- 
ating a model when you've got 


Created during a 30-day trial by a prospective customer using 
Control Automation’s Modelmate, this helicopter relied upon a feature 
in which cross sections of the vehicle are tied together. 


“Modelmate lets you configure to 
dump all temporary processing 
files to a RAM disk. That elimi- 
nates a lot of disk activity,” La- 
Course says. 

Chuck Premo, a materials engi- 
neer at the Rocketdyne division of 
Rockwell International (Canoga 
Park, CA) and a user of Designcad 
3D on an IBM PC/XT, found that a 
graphics accelerator and a math 
coprocessor made a big difference 
in the performance of his system. 
A design that required four min- 
utes to load and two minutes to re- 
generate could be loaded in 90 sec- 
onds and regenerated in 30 sec- 
onds once the new components 
were added, Premo claims. 

Martin Marietta’s Steve Jones 
believes that the minimum system 
configuration for solid modeling on 
a PC is a ’486-based PC (with a 
math coprocessor), 4- to 6M of 


what you need after two days.” 

Some users in search of space 
turn to a DOS extender, software 
that allows a solid modeler to ac- 
cess hard disk space as if it were 
memory, thus “fooling” the operat- 
ing system into thinking it has 
more RAM than it really does. Au- 
tocad 386, Release 11 comes with 
the Phar Lap Software Inc. (Cam- 
bridge, MA) 386/DOS-Extender 
built in. In contrast to Steve 
Wolfe’s comments on the inade- 
quacy of DOS extenders, Autodesk 
believes that with a built-in DOS 
extender, the issue of PCs being 
unsuitable for solid modeling be- 
cause they don’t support virtual 
memory is no longer valid. 

Given the fact that many users 
have successfully combined a PC- 
based solid modeler for rough esti- 
mates with a workstation package 
for more comprehensive modeling 


and greater accuracy, it is not sur- 
prising that two vendors from sep- 
arate camps have teamed up to 
take advantage of this situation. 
Autodesk and SDRC are jointly 
creating interfaces between Auto- 
desk’s AME modeler and SDRC’s 
I-deas package. 


Practical Approach 

It is likely that PC-based solid 
modelers will coexist more and 
more with their workstation coun- 
terparts in this manner, rather 
than replace them, at least for the 
near future. “They will coexist and 
be complementary,” claims Auto- 
desk’s Bradford. “The capabilities 
of both [arenas] will always be in- 
creasing, but the differences will 
still be there.” 

Adds Rock Gnatovich, vice presi- 
dent of product marketing at 
7 SDRC, “Everybody asks me if 

we feel threatened by Auto- 
desk’s AME product. Our feeling is 

that Autodesk will educate the 

marketplace and get more peo- 
ple using solid modeling. That will 
benefit us, not harm us.” 

For now, the most popular ad- 
vice about PC-based solid model- 
ing is that it’s a useful tool—for 
those who already own PCs. “If 
they're in a high-end PC environ- 
ment, there’s a good chance they 
can benefit from solid modeling,” 
says Marks of Design Insight. “I 
would not move from a worksta- 
tion to a PC, however. And if I 
didn’t have any hardware, I would 
buy a workstation.” 

That sentiment is echoed by 
Brad Bishop, vice president of Av- 
com Systems Inc. (Palo Alto, CA), 
a CAD VAR. “I'd hate to mislead 
people, especially since they have 
to make a big decision between 
PCs and workstations. Side by 
side, I’d definitely recommend a 
workstation. If they’ve already got 
a PC, that’s when I’d recommend a 
PC-based solid modeler.” 

But whether that advice will 
hold good forever remains to be 
seen. Though skeptics such as 
Steve Wolfe seem certain that the 
PC will never pose a significant 
threat, Dataquest’s Seely takes a 
more cautionary tone: “I’d hate to 
make the mistake again that the 
whole industry made a few years 
ago, and that was to downplay the 
value of PCs.” CGW 
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NCGA to Administer SPEC 


NCGA has been named the adminis- 
trator of the Systems Performance 
Evaluation Cooperative (SPEC). 
SPEC is a non-profit corporation 

of major vendor firms that has 
developed a suite of benchmarks to 
measure computer performance. 

The SPEC benchmark suite is a 
set of technical/scientific application 
programs that are designed to 
measure processor, integer and 
floating-point performance on high- 
end computer platforms. The 
benchmark suite produces a rating 
called a SPECmark, which gives an 
indication of the speed at which a 
computer platform processes a given 
application. 

Twenty-one major vendor firms 
make up the SPEC membership. 
The member firms are: AT&T, 

Bull S.A., Compaq Computer Corp., 
Control Data Corp., Data General 
Corp., Digital Equipment Corp., 
Fujitsu Ltd., Hewlett-Packard, IBM, 
Intel Corp., Intergraph Corp., MIPS 
Computer Systems, Motorola, NCR 
Corp., Prime Computer, Siemens 
AG, Silicon Graphics, Solbourne 
Computer, Stardent Computer, Sun 
Microsystems, and Unisys Corp. 

The SPEC benchmark comple- 
ments the Picture-Level Benchmark, 
which was developed by the 
Graphics Performance Characteriza- 
tion (GPC) Committee. Nine of the 
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Industry Groups Endorse NCGA’s 92 Show 


Four leading computer graphics industry organizations, dedicated to the develop- 
ment of open systems technologies and graphics performance measurements, 
have officially endorsed NCGA’s 1992 annual conference and exposition. 

The 1992 show, CAD & Engineering Workstations ’92 and 
Business Graphics ’92, has been endorsed by the IGES/PDES Organization 
(IPO), PDES Inc., the Graphics Performance Characterization (GPC) Commit- 
tee, and the National IGES User Group (NIUG). The show will be held March 
9-12 in Anaheim, Calif. 

The IPO is a volunteer organization of more than 300 CAD/CAM vendor 
firms that is developing two standards for product data exchange, the Initial 
Graphics Exchange Specification (IGES) and Product Data Exchange using 
STEP (PDES). The IPO has endorsed the 1992 NCGA event as a premier CAD/ 
CAE conference and exposition for 1992. 

PDES Inc. is an industry consortium established to accelerate the develop- 
ment and implementation of PDES. PDES Inc. has endorsed the ’92 NCGA 
event as a premier showcase for the debut of PDES/STEP products and systems. 

The GPC Committee is an organization of 12 vendor firms that has developed 
the Picture-Level Benchmark (PLB), a program that provides a standard mea- 
surement of graphics performance on various hardware platforms. The GPC 
Committee has endorsed NCGA’s ’92 show as the premier engineering worksta- 
tion show for today’s applications. 

The National IGES User Group is a membership organization comprising 
individuals from industry, government and academia who share the common 
goal of increasing and improving the use of IGES. NIUG also endorses the 
NCGA 1992 show, and will hold its annual meeting immediately preceding the 
event in Anaheim. 

For more information on CAD & Engineering Workstations ’92 and 
Business Graphics ’92, contact NCGA at 1-800-225-NCGA, ext. 310. 


CAD on the Desktop: 1977-1991 Milestones 


by Terry T. Wohlers 


The development of low-cost CAD on the desktop is an eye-opening illustration 
of progress in the computer graphics industry. Consider that less than seven years 
ago, most CAD systems in use were powered by expensive host-based mainframe 
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12 vendor firms comprising the GPC Committee are also members of SPEC. NCGA is also administrator of the 
GPC Committee. 

As administrator of SPEC, NCGA will be responsible for the production of the SPEC Newsletter, a quarterly report on 
the latest developments in the benchmark suite. NCGA will also coordinate membership activities of SPEC and distribu- 
tion of the SPEC benchmarks. 

For more information on SPEC, the PLB, or NCGA standards activities, call 703-698-9600, ext. 318 
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and minicomputers. Today, the number of desktop CAD installations make the host-based CAD systems market look 
small. Even the smallest organization with a little budget can afford a desktop CAD system, without compromise. For 
less than the cost of one month’s maintenance on a large CAD system, a desktop CAD system can be purchased that 
exceeds the capability of the host-based system of the past in nearly every measure of comparison. 

But problems still exist on the desktop. Today’s networking and data management tools require refinement. And the 
use of 3-D applications has yet to mature to the point of popularity. Yet the developments that led to the sophistication 
of today’s desktop CAD systems (many of which are listed below) are impressive: 


1977 +8-bit Apple II microcomputer introduced 
*Tom Lazear founds T& W Systems, a small programming company using a small 8085 machine 
1980 Mike Riddle (now of Evolution Computing) introduces Interact, CAD software later used to develop AutoCAD 
eApollo Computer Inc. founded 
*T&W Systems introduces its $4000 T-Square CAD program running ona Terak microcomputer 
1981 +*T&W Systems introduces an Apple II version of T-Square called CADApple priced at $2500 
*IBM Personal Computer introduced with 640 x 200 resolution Color Graphics Adapter (CGA) 
1982 °eT&W Systems introduces CADApple version for the Hewlett-Packard 32-bit microcomputer 
¢Sun Microsystems Inc. founded 
°A group of approximately 15 programmers forms Autodesk 
eAutoCAD introduced at Fall Comdex by Autodesk 
1983 »*AutoCAD 1.1 introduced for IBM PC and Victor 9000 
¢VersaCAD introduced for the IBM PC under Pascal 
1984 Personal CAD Systems (P-CAD) introduces CADplan 
eApple Macintosh introduced 
°6-MHz IBM PC/AT introduced with 640 x 350 color resolution Enhanced Graphics Adapter (EGA) 
eMacNeal-Schwendler introduces MSC/pal, the first Finite Element Analysis (FEA) program for the IBM PC 
*MegaCADD introduces 3-D package called Design Board Professional 
1985 +*PC-DOS version of VersaCAD introduced 
*The 3-D CADKEY software for the IBM PC is introduced by Micro Control Systems Inc. (now CADKEY Inc.) 
*P-CAD sells AEC software, including CADplan, to CalComp; CADplan becomes CADV ANCE 
¢Computervision introduces the Personal Designer software for the IBM PC/AT 
eAutoLISP programming language is embedded and introduced with AutoCAD version 2.18 
1986 Third-Party Applications Catalog published by Autodesk with 275 after-market products 
eAutoCAD and VersaCAD versions introduced for Apollo and Sun workstations 
«Compaq Computer Corp. introduces first Intel 80386-based 32-bit microcomputer, the Deskpro 386 
1987 Apple introduces the 16 MHz Macintosh II based on the 68020 microprocessor 
°IBM introduces Personal System/2 (PS/2) family 
¢VersaCAD/Macintosh Edition introduced; various HyperCard stacks later added 
1988 *AutoCAD for the Apple Macintosh II and 25 MHz Sun 3861 introduced 
Installed desktop CAD units top 400,000 mark 
1989 *Sun Microsystems introduces RISC-based SPARCstation 1 
1990 *AutoCAD Release 11 (containing B-rep and CSG solid modeling) ships 
¢Vellum by Ashlar, Drafix by Foresight Resources introduced for Microsoft Windows 3.0 
*Desktop CAD software sales top $309 million; sales and services related to desktop CAD exceed $3 billion 
«Hewlett-Packard Vectra 486 PC outperforms IBM 4381 mainframe computer 
«Apple introduces high-end 68030-based Macintosh IIfx 
¢Sun Microsystems introduces $4995 SPARCstation SLC and $9995 SPARCstation IPC 
1991 «Intel 486-based notebook-sized computers become available 
*CADKEY 4.0 ships 
eIntergraph’s MicroStation becomes the clear number-two-selling CAD package behind AutoCAD 
eIntergraph’s MicroStation 4.0 (with OSF Motif user interface) ships 


Terry T. Wohlers is an industry consultant based in Fort Collins, Colo. 
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Although they begin with hand-drawn sketches, designers 
at Package Design of America turn to a desktop PC running 


Streamline to get their basic design ideas into electronic 
format. | 


such programs as Aldus Freehand and Adobe Illustrator and : 


n some respects, consum- 
er packaging involves nothing 
more than wrapping a print job 
around a box. A closer look, how- 
ever, reveals that package design 
is a unique art. Its audience, mes- 
sage, and requirement for top- 
quality printing make it akin to 
advertising, while the three-di- 
mensionality and die-cut precision 
of the package bring in strong 
CAD elements. Moreover, the com- 
petition a package faces on store 
shelves means that color and ty- 


New Tools for 


pography must carry an unusually 
large part of a design’s impact. 

These specialized aspects of 
package design have not prevented 
its practitioners from tapping the 
power of desktop design and pub- 
lishing tools, as recent conversa- 
tions with a dozen package design- 
ers reveal. But as these designers 
describe the role that desktop 
graphics capabilities play in their 
projects, it becomes clear that the 
fit between desktop tools and pack- 
age designers’ needs varies, de- 
pending on the particular job and 
the particular designer. 

Indeed, the only general point of 
agreement among package design- 
ers is that the desktop computer 
running off-the-shelf software for 
design, typography, and image 
editing is no panacea. “The mis- 
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conception a lot of people have is 
that the computer will create the 
design or make it better,” says Mi- 
chael Gericke, an associate in the 
New York office of Pentagram De- 
sign, a multidisciplinary firm that 
typically handles package design 
in the context of creating broader 
corporate identities. “It’s definitely 
not the magic box with all of the 
answers.” 

Most designers would also agree 
with Alan Anderson, managing 
partner with Package Design of 
America (Bridgeport, CT), when 
he says, “We haven’t lost the need 
for the initial concept to be done 
the old-fashioned way [in other 
words, hand-drawn sketches]. 
There’s a fluidity to the thought 
process that occurs there.” (See ac- 
companying sidebar, “The Limits 
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of Desktop Package Design,” for 
more on designers’ prevalent belief 
in the importance of sketching.) 

But once a decision about the ap- 
propriate design concept has been 
made, designers are typically ea- 
ger to get the basic design into 
electronic format. Alan Anderson, 
for instance, follows his reference 
to the fluidity of conceptualizing 
“the old-fashioned way” with the 
assertion that, “From the first 
phase on, we’re totally into the box 
[desktop computer].” 


Fine-Tuning the Design 

It is in the fine-tuning of pack- 
age design concepts that the desk- 
top computer appears to offer the 
greatest advantages. Most package 
designers agree that the ability to 
explore various colors, try different 


typographical treatments, and 
scan, enhance, and incorporate 
continuous-tone imagery—all 
much more quickly than could be 
done traditionally—makes the 
Macintosh or PC an invaluable 
ally in developing final designs. 
Peter Sexton, art director at the 
Cincinnati design firm Steinau- 
Fisher Inc., considers this evolu- 
tion of the concept an important 
part of the design process as a 
whole. “I would rather play with 
color than formulate 60 different 
designs,” Sexton says. “I can focus 
in on the issue of color and go 
through so many different ideas 
more quickly on the computer.” 
Meanwhile, Leslie Hall, systems 


Formerly the editor of Computer Graphics 
World, Tom McMillan currently resides in 
Camden, Maine. 
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Up to 48% less comparing suggested list prices 


Only CalComp offers a full range of sizes: 12 x 12, 
12 x 18, 18 x 24, 24 x 36, 36 x 48, 44 x 60 


Better 


ie major competitors. Plus free Template Maker 
valued at $200) included while supplies last. 
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new DrawingBoard II the #1 digi- 
tizer worldwide! 
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ent sizes one should be just your size. 
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sor or pen. 
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drivers. And with its Mac/Windows 
style graphical user interface, Drawing- 
Board installation is easy! 
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models feature new super-flexible cord. Highest resolution: 
2540 lines/inch. Highest accuracy: + 0.010 inch. 


And lots more buyer protection! 
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lifetime warranty on pen, cursors and 
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cost less. Up to 48% less comparing 
suggested retail prices. 
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Discussing the maintenance of one of the many 
electronically created Folgers labels are art director Peter 
sexton and designer Sharon Lichtenfeld, both of the 
design firm Steinau-Fisher Inc. 


manager at the Cincinnati-based, 
full-service agency Wolf Blumberg 
Krody Inc., waxes evangelical in 
his enthusiasm for the Macintosh 
computer and its software pro- 
grams as tools to refine design 
ideas. “The Postscript environment 
allows the creative person to really 
explore possibilities,” he says. “It 
gives a designer more opportunity 
to check out different options.” 

Designers at Wolf Blumberg 
Krody, who develop packaging for 
the likes of Duncan Hines and Cit- 
rus Hill, rely heavily on software 
such as Adobe (Mountain View, 
CA) Illustrator 3.0 for working 
with type and illustrations, and 
Adobe’s Photoshop package for 
manipulating scans of continuous- 
tone images and creating “comps,” 
as designers call the intermediate 
mock-ups of final packages. 

“In the old days,” explains Hall, 
“you might have paid a calligra- 
pher or sent out to a type house. 
Now, were able to use Illustrator 
to create type outlines and make 
unique art. Our designers will see 
type they like, and they’ll get the 
outline and manipulate the heck 
out of it ... as far as packaging is 
concerned, there’s no other way to 
do it. Some other shops look at the 


COMPUTER GRAPHICS WORLD AUGUST 1991 


computer as a production tool, but 
for us, it’s a creative tool.” 

While it seems that most design 
firms tend toward the Macintosh 
and its array of graphic arts soft- 
ware, the PC platform has its fans 
as well. Elizabeth Wood, president 
of Egeland, Wood & Zuber in Sche- 
nectady, New York, has explored 
“all the Mac and PC software,” she 
says. The full-service advertising 
agency has even spun off the Elec- 
tronic Publishing and Design Cen- 
ter, a training and consulting 
eroup “geared toward serving de- 
signers,” Wood notes. 


Involving the Client? 

When it comes to the platform of 
choice, however, Wood says Ege- 
land, Wood & Zuber’s artists “pre- 
fer the PC programs—they can do 
more in one program.” 

Whatever the platform, the ap- 
proach is the same. “When you're 
doing package design,” says Wood, 
“color is so important. With the 
computer, we can try different col- 
ors, line packages up on the shelf, 
and so on. The client gets more op- 
tions,” she says. 

Wood’s mention of the client 
brings up another important ad- 
vantage that many designers say 


desktop computers offer the design 
firm: a means of generating tight 
comps for client discussion and ap- 
proval. In most cases, this entails 
wrapping a color thermal print 
around a box, an approach that 
Les Hall says “is sufficient for ini- 
tial check-off.” 

In terms of client approval, 
Wood says, “One of the things we 
learned early on was not to let the 
client see the computer work, be- 
cause they tend to become the art 
director.” But many other design- 
ers would disagree. Marcelo De- 
Freitas, studio manager at San 
Francisco’s Primo Angeli Inc., ex- 
plains that, “Some client presenta- 
tions are done on the computer, 
and those are in 3D.” And while 
Les Hall says that most of Wolf 
Blumberg Krody’s comps comprise 
thermal prints wrapped around a 
package, he’s pushing designers to 
get into 3D software for presenta- 
tion purposes. 

But no one could differ more 
from Elizabeth Wood’s caution 
about letting clients see the com- 
puter than Doug Granger of Trek 
Design Ltd., in Greenville, South 
Carolina. With clients such as Dow 
Brands, the designer works on a 
PC equipped with a Truevision (In- 
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dianapolis) Targa 16 graphics 
card, and software including 
Truevision’s Tips, Rio, and Topas, 
as well as Corel’s (Ottawa, Ontar- 
i0) Corel Draw and Aldus’ (Seattle) 
PageMaker. Granger explains that 
when it’s time to sit down and talk 
to the client about your ideas, “The 
reason for a certain design must be 
justified—choice of colors, type, 
and so on. I walk the client 
through my decision process,” he 
says. “The beauty of having the 
computer is presenting this process 
interactively. 


“When you can get the decision- 
maker in front of the computer 
where he can exercise his ideas,” 
Granger continues, “it can turn ex- 
ecutives into little boys—they get 
involved ... they go away with 
more confidence in the design and 
push it with their ‘higher-ups.’ If 
you walk them down the road, the 
success rate is great—I rarely 
show more than one idea. The ad- 
vantages of seeing the bottle 
change color or seeing it on a shelf 
with competitive products just 
blow them away.” 


Indeed, Granger sees a crying 
need for capable color graphics 
computers in corporate environ- 
ments. “The biggest void I’ve seen 
in corporate America is that they 
can’t comprehend the need for col- 
or graphics computers,” he asserts. 
“It’s hard for me to get a meeting 
with them to demo things that 
would make their jobs easier and 
their productivity greater. With a 
Targa board and Send-It software, 
for instance, a corporation can put 
a $10,000 system in place for tele- 
communication of concepts and 


The Limits of Desktop Package Design 


Mi: package designers begin working on the 
computer only after sifting through a series of 
hand-drawn “thumbnails,” or quick sketches that 
explore various concepts. Sketching, designers 
agree, is the most effective way to brainstorm visu- 
al concepts. 

In many firms, all available designers will be 
assigned to sketch concepts for a new package, and 
only after a review of these concepts will decisions 
about design directions be made. “We still work 
with a lot of thumbnails—hundreds of concepts,” 
says Marcelo DeFreitas, studio manager at Primo 
Angeli Inc. in San Francisco. “But from there, 
we're on the computer through to the end.” 

Elizabeth Wood is president of Egeland, Wood & 
Zuber, a full-service agency in Schenectady, New 
York, and she is one of the few designers who occa- 
sionally begins a project on the computer rather 
than by sketching. “I sometimes find it easier to 
start with a scanned image of the elements that 
have to be on the package,” she explains. But Wood 
also portrays the inherent pitfall when she says, 
“You can spend a lot of time fine-tuning something 
that doesn’t work.” 

Stephen Black, president of Stephen Black De- 
sign in San Rafael, California, uses both Macin- 
toshes and DOS-based PCs in executing design proj- 
ects, but he alludes to an intimate relationship be- 
tween designer and product when he explains why 
designers in his firm always start with thumbnails. 
“When we design on the computer,” he says, “we 
lose a little something. There’s something about 
working on the [drawing] board that we don’t want 
to let go of.” 

Whatever that “something” is—whether it’s the 
unmediated physical connection between artist and 
object, a level of intuition more powerful than any 
user interface can embody, or even just some right- 
eous professional pride—designers certainly want 
to preserve it. Gary Holda, managing partner at 
Package Design of America (Bridgeport, CT), is a 
little less mysterious about it when he says, “We 
make it a point to stay away from the computer 
when we start a new design project. We brainstorm 
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traditionally so we don’t fall into that hole of what 
a computer can easily produce.” 

Can the desktop graphic design tools that em- 
power designers to visualize and explore their con- 
cepts so easily also cramp their style? Many profes- 
sionals are alert to the danger. 

“I think it’s sometimes possible for a design to be 
sacrificed for the sake of the computer,” ventures 
Philippe Becker, a designer at Primo Angeli Inc. 
“Choosing a typeface is a perfect example: If the 
one you want is not in your library, you might set- 
tle for one that is.” 

Peter Sexton, an art director at the Cincinnati 
design firm Steinau-Fisher Inc., is also honest 
about the limits that technology may place on cre- 
ativity. “Sometimes I have settled for an idea be- 
cause the next step would be very time-consuming 
electronically,” he admits. “Of course, the client’s 
time frame often dictates this.” 

Sexton’s final point is an important one, for it 
reminds us that package design jobs are done on 
deadlines and that no designer has the luxury of 
meditating on design alternatives forever. In fact, 
when you consider how many color variations a 
designer can look at on-screen as opposed to how 
many variations that same designer could mock up 
with marker pens, it becomes obvious that comput- 
ers have most likely reduced the incidence of set- 
tling for “good enough.” 

But what about the fear that using computer- 
based tools blinds designers to options that may lie 
outside the range of what those tools can do? Most 
professionals agree with Bill Heard, J. Walter 
Thompson’s associate creative director on the Kel- 
logg’s International account, when he says, “I 
wouldn’t allow the technology to limit my output. 
I'd go outside if I needed something the computer 
might not be able to do.” 

Others tend to dismiss the fear as groundless. 
Leslie Hall, systems manager at Wolf Blumberg 
Krody Inc. in Cincinnati, will grant you that, 
“Some people have to start on paper,” but he as- 
serts that, “If you’ve got the vision, the computer 
can do it.”—7M 
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Courtesy Coleman, Lipuma, Segal & Morrill Inc. 


comps with remote designers. The 
problem is convincing corporate 
management.” 

Whether it’s through the tele- 
communication of 16-bit color 
graphics or by simply wrapping a 
color thermal print around a can or 
box, creating effective client pres- 
entations is—after the ability to 
explore design variations—one of 
the biggest advantages of using 
desktop graphics tools for package 
design, according to these design- 
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ers. And as we approach the end of 
the design cycle, we come upon the 
third major advantage: being able 
to sidestep mechanical production 
and prepress procedures and go 
more directly (and with greater 
control) to print. 

You’ve already seen in these 
pages articles that assess the effec- 
tiveness of color electronic publish- 
ing for various jobs, and those dis- 
cussions apply here, with the pro- 
viso that package designers, like 
advertising art directors, don’t 
want to hear about “good-enough” 
color. Some package design firms 
have gone directly to color-separat- 
ed films from desktop programs 
like Photoshop, Quark’s (Denver) 
QuarkXPress, Corel Draw, and 
Computer Support Corp.’s (Dallas) 
Arts & Letters, but these are in- 
variably projects in which all 
artwork is synthetic—you won’t 
find desktop separations used for 
that heavenly photo on the cake 
mix box. 

But you will find desktop sepa- 
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rations used in special cases such 
as the packaging for a product like 
Arts & Letters Graphics Editor, 
where designer Jeanne Reinelt 
used the product to design and pro- 
duce the package for the product. 
“When I talk to printers about the 
quality I expect,” says Reinelt, “it’s 
a little different because someone 
might scrutinize that package, as- 
suming it was done with the pro- 
gram. 

“The tricky part of the Arts & 
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Letters box was that the graphic 
goes all the way around the box 
and had to line up,” Reinelt contin- 
ues. She was able to accommodate 
this demand, however, because the 
manufacturer of the box supplied 
her with line art templates that 
pinned down necessary dimen- 
sions. Given that, Reinelt was able 
to output color-separated films at 
2450 dots per inch and end up with 
a design that printed perfectly. 

In other cases, package design- 
ers take the route often used by 
publications: They use low-resolu- 
tion scans of continuous-tone art 
for exploring design alternatives 
and creating mechanicals or films 
in which a high-resolution scan— 
or even a new photo shot to include 
the designer’s modifications—re- 
places the low-resolution, for-posi- 
tion-only scan at the prepress 
stage. In cases such as these, the 
efficiencies of not having to re- 
make the design once you're at the 
production stage are preserved. As 
Wolf Blumberg Krody’s Les Hall 


puts it, “If the creative person has 
followed the right procedures, it’s a 
minor thing to do production now- 
adays.” 

As in electronic publishing, the 
demands of package design and 
production have spawned tight 
links between desktop design soft- 
ware and higher-level, electronic 
prepress tools. Systems from Xyvi- 
sion (Wakefield, MA) and Scitex 
(Bedford, MA) readily accept Post- 
script-based type and line art as 
well as package die templates from 
the Lasercomb system (a CAD pro- 
gram specifically for producing 
boxes), bring in high-end, continu- 
ous-tone scans, and perform tech- 
nical prepress feats such as trap- 
ping, stripping, and creating vi- 
enettes. 


‘RIP’ping Files 

Xyvision’s Contex system, 
powered by a Silicon Graphics 
(Mountain View, CA) Personal [ris 
workstation, can be used as a 
start-to-finish design and produc- 
tion system for packaging, but 
desktop designers may also tap its 
ability to RIP (rasterize informa- 
tion so that it may be imaged onto 
film or paper) Postscript files from 
desktop software programs and 
then perform sophisticated pre- 
press work. 

Steinau-Fisher’s Peter Sexton 
says, “We’re doing more and more 
typography and illustration on the 
Mac, and then we RIP that into the 
Contex. I like what I can do with 
the Mac in the conceptual stage, 
but if I want to do stripping or take 
this to the point where all the 
printer has to do is plot films, [ll 
go to the Contex. Ultimately, we 
like to send out magnetic tapes 
from the Contex—we can get much 
farther along.” 

Scitex now offers a Macintosh- 
based package design system 
called Cornerstone, which, like the 
company’s Visionary product for 
publishers, provides a tight link to 
Scitex prepress equipment via an 
Adobe-licensed RIP (Raster Image 
Processor). Cornerstone gives the 
designer a fully loaded Macintosh 
IIfx bundled with software pro- 
grams including Illustrator, Photo- 
shop, QuarkXpress, and a large set 
of Scitex-developed extensions to 
QuarkXpress that integrate with 
the high-end design capabilities of 
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With JVC, You’ 
Never Compromise 
Your Image. 


JVC designed the KY-F30U and TK-1070U CCD 
cameras exclusively for computer imaging. 


The TK-1070U, with its unique G Stripe R/B 
filter, delivers the highest resolution and least 
aliasing of any 1-CCD camera. The KY-F30U 
delivers unparalleled resolution and color clarity 
thanks to single-line readout and three high- 
density CCDs mounted without spatial offset to 
optimize the camera’s performance in computer 
imaging applications. Both cameras have RGB, 
S-video, and composite outputs as well as gen- 
lock for added flexibility. 


Why settle for an image capture compromise 
when you can have the best? To find out 
more about JVC’s extraordinary line of 
cameras and VCRs for computer applications, 
call 1-800-JVC-5825. Or write JVC 
PROFESSIONAL PRODUCTS COMPANY, : 
41 Slater Drive, Elmwood Park, New Jersey 07407. 


the company’s Assembler or 
Prisma graphic design worksta- 
tions. 

Dan McConnell, director of mar- 
keting in the Creative Systems Di- 
vision of Scitex America, asserts 
that, “There’s a distinct market for 
package design,” and explains that 
the Cornerstone system is “not just 
a design product.” Among the 
links the Cornerstone system of- 
fers are tools for handling continu- 
ous-tone images and vignettes at 
lower resolutions on 
the Macintosh, and 
then automatically re- 
placing these with top- 
quality versions once 
the file is RIP’d to the 
high-end computer 
graphics equipment. 

The code that imple- 
ments such links, 
which McConnell de- 
scribes as “almost like 
an electronic tissue 
overlay,” resides out- 
side of the Postscript 
file. This means that 
users may use any RIP 
to process a Corner- 
stone layout file, but 
only Scitex’s link will 
carry all of the addi- 
tional graphical infor- 
mation. A new feature 
of Cornerstone can 
create grids based on 
CAD templates devel- 
oped in Lasercomb 
software, and design- 
ers can snap elements 
to these grids within 
tolerances under 0.002 
inch. 

The Cornerstone system also of- 
fers a job-tracking database and 
other tools to handle the flow and 
control of revisions, says McCon- 
nell, who describes major packag- 
ing jobs as “dizzyingly complicated 
to manage.” Referring to all of Cor- 
nerstone’s linking and manage- 
ment features, McConnell says, 
“What we're really attacking is the 
workflow of package design as a 
business.” 

At the New York design firm of 
Coleman, Lipuma, Segal & Mor- 
rill, company president Owen 
Coleman and his staff recently put 
the Cornerstone system through 
its paces on a major launch com- 
prising more than 50 packaged 
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products in Quaker’s new Pritikin 
line. Designers were able to do con- 
ceptual work on the company’s ex- 
isting Mac-based Crosfield (Minne- 
apolis) Lightspeed DS20 and then 
bring the winning concepts into 
Cornerstone for further develop- 
ment, layout to Lasercomb grids, 
and finishing touches. Finally, 
Coleman, Lipuma, Segal & Morrill 
sent 36 different electronic me- 
chanicals to the printer, where 
they were RIP’d to a high-end 


graphics workstation before the 
films were plotted. 

Indeed, the production of pack- 
aging—whether it’s all desktop or 
linked to higher-end prepress 
equipment—is becoming digital in 
a dramatic way. Al Langford is 
vice president at Techtron Packag- 
ing in Chicago, the major packag- 
ing printer who handled the Priti- 
kin job for Coleman, Lipuma, Se- 
gal & Morrill. Langford estimates 
that 15 to 20 percent of his jobs 
came in electronic form two years 
ago, but today he’s getting “proba- 
bly 60 percent in electronic me- 
chanicals.” 

What more do package design- 
ers need in the way of desktop 
tools? First of all, they probably 


need more time to explore the capa- 
bilities already available to them. 
Les Hall, whose enthusiasm has 
taken Wolf Blumberg Krody farther 
along the desktop design road than 
most other agencies have gone, is 
modest about what’s happened so 
far. “When I started here almost 
two years ago, the Mac was just a 
keylining device,” he says. “Now 
were using it creatively, but were 
just scratching the surface as far as 
I’m concerned. We could get into 3D, 
for instance, and what 
were doing in the Pho- 
toshop package is still 
in its infancy.” 

When asked what 
was at the top of their 
wish lists, the design- 
ers we talked to split 
evenly between two 
answers. On the one 
hand, they want “one 
software program that 
does everything,” as 
Primo Angeli’s Phi- 
lippe Becker puts it—a 
program that handles 
typography, graphics, 
and image-editing 
functions. Becker does 
note that the new and 
enhanced versions of 
old favorites such as 
Adobe’s Illustrator 
program are getting a 
lot closer to this highly 
sought-after ideal. 

The other common 
wish is one that you 
hear quite often from 
users involved in all 
computer graphics ap- 
plications: They want more mem- 
ory, and they want more speed. 
Some of these users even say that 
they have purposely stayed away 
from creating three-dimensional 
works because processing times on 
most computer graphics systems are 
just too slow. 

Although package designers are 
still exploring both Macintosh- and 
personal computer-based tools, it’s 
clear that a long and fruitful col- 
laboration between the designer’s 
creativity and the desktop comput- 
er’s power and flexibility has begun. 
As Les Hall sums it up, “When I got 
out of school, if you didn’t know how 
to do marker renderings, you were 
dead. Now,” he says, “it’s that way 
with desktop computers.” CGW 
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We make a video printer for every job, 
because no two jobs are alike. 


In a world where everyone does their job just features, they deliver the sharpest, clearest color 
a little bit differently, we make the world’s largest or black and white images you've ever seen from 
line of video printers to handle virtually any job. computer graphics or video sources. In addition, 
From M.D.’s to mechanical engineers, astronauts you can choose from prints with a 4" x 3" or 
to architects, art directors to film directors, 8" x 6" image size. 
Mitsubishi has a video printer just right for you. Mitsubishi Video Printers. Because no one 
Our family of printers not only offer a wide should have to compromise. For details, call 
variety of useful 1-800-445-0755. 


MITSUBISHI 


PROFESSIONAL ELECTRONICS DIVISION™ 
TECHNICALLY, ANYTHING IS POSSIBLE™ 


©1991 Mitsubishi Electronics America, Inc. 800 Cottontail Lane, Somerset, New Jersey 08873 
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© Eastman Kodak Company, 1991 


Kodak thermal dye transfer printers 
turn what was in your mind’s eye into 
exceptional color prints and overheads. 
Beyond what was on the screen, 
beyond what you thought possible. 


At last, there are brilliant continuous 
tone color prints from digital sources 
that realize,on Kodak Ektatherm media, 
what you’ve only seen in your mind's 
eye. The Kodak XL7700 digital contin- 
uous tone printer, with 2048x2048 pixel 
resolution, produces 8/2x11" and 11x11" 
color and black-and-white prints with 
more information than a full-screen 
24-bit CRT! Overhead transparencies 
that make audiences sit up and take 
notice. Prints with quality and reality 
you won't believe until you see one 

for yourself, MacUser magazine saw it 
and thought it deserved an “Eddy”! 

Or, for 4x5.2" color and black- 
and-white prints from digital and video 
sources, see the Kodak SV6510 color 
video printer. For details, and the name 
of a reseller or service bureau near you, 
call 1 800 445-6325, Ext.110W.In Canada, 
call 1 800 465-6325, Ext. 35505. 


SEE WHAT 
YOU THINK. 


Kodak thermal dye transfer printers 
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Map Publishing 


Enhanced electronic map publishing systems 
offer mapmakers new options for producing maps 


By Michael Sena 


lectronic map publishing sys- 

tems—which convert a map- 

ping system’s digital carto- 
graphic database into final map 
graphics and, eventually, into col- 
or-separated films for plate-mak- 
ing and printing—aren’t new to 
the mapmaking industry. In fact, 
mapmakers have been using such 
systems to automate the map-pro- 
duction process for over a decade. 

Recently, however, the two ma- 
jor vendors of electronic map pub- 
lishing systems—Barco Graphics 
(Gent, Belgium) and In- 
tergraph (Huntsville, 
AL)—have significantly 
enhanced their product 
offerings, while others, 
including ESRI (Red- 
lands, CA) and Scitex 
(Bedford, MA), have en- 
hanced their cartograph- 
ic software to allow for 
greater data input and 
output flexibility. As a 
result, today’s electronic 
map publishing systems 
are providing mapmak- 
ers with expanded func- 
tionality and more so- 
phisticated options for 
producing maps. 

An electronic map 
publishing system is to 
map production what 
an electronic prepress 
system is to newspaper 
or magazine production; 
both systems convert 
graphics and text into 
reproducible form. 
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The benefits afforded by an elec- 
tronic map publishing system are 
realized in the final step of the 
three-phase digital map produc- 
tion process. In the first phase, a 
digital cartographic database con- 
sisting of lines, areas, symbols, and 
text is created; in a full Geographic 
Information System (GIS), an asso- 
ciated database management sys- 
tem is used to store additional at- 
tributes for the cartographic fea- 
tures. In the second phase, the fea- 
tures and attributes are main- 
tained, and in the third phase, the 
database is converted into map 
graphics, which are converted into 


The on-screen menus featured with the Barco 
Graphics Mercator electronic map publishing system 
enable mapmakers to interactively select screen 
colors and printing inks and view the changes in real 
time. Ink control includes screen percentage, 
screen mesh, and screen angle. 


color separations for printing. 

GISes and computer-aided map- 
ping systems address the first two 
phases of this process. But without 
a tightly integrated film recorder 
that can produce an image of at 
least 30-by-40 inches—or the abili- 
ty to communicate directly with 
such a device—these systems offer 
only a partial solution for digital 
map publishing. This is where the 
electronic map publishing system 
enters the picture. 

A map, whether created manual- 
ly or with a computer, is comprised 
of several color overlays or layers, 
each containing a portion of the fin- 
ished map, such as blue 
lakes, black text, and red 
line work representing 
roads. A complicated 
map can consist of sever- 
al hundred data layers. 

Using positive art- 
work, the traditional 
mapmaker must create 
masks in a darkroom for 
each layer to block out 
ink where only one tint 
should print. Then, the 
individual layers must 
be sandwiched with dot 
screens to create a set of 
four composites for the 
printer. For a complicat- 
ed map comprised of a 
multitude of layers, this 
process can be extremely 
time-consuming and 
error-prone. 

Electronic map pub- 
lishing systems elimi- 
nate the tedious dark- 
room process of creating 
symbol masks and color 
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separations. Instead, the mapmak- 
er builds a specification table that 
defines the map, creates digital 
masks, text halos, and banded area 
tints, reverses symbols or text, cus- 
tomizes colors, and performs other 
manually intensive tasks on the 
computer using specialized elec- 
tronic map publishing software. 
This speeds up the production 
process significantly, improves ac- 
curacy, and saves money. 

Barco is the newest company to 
enter the field of electronic map 
publishing. The firm, makers of 
the Mercator Electronic Carto- 
graphic Publishing System, 
emerged last year as a result of the 
acquisition and merger by Barco of 
three firms: DISC (which 
was working on the Mer- 
cator system prior to its 
purchase), Creative Sys- 
tems, and Aesthedes. 
Early last year as Barco 
Graphics, the firm sold 
its first Mercator elec- 
tronic map publishing 
system to the National 
Land Survey of Sweden. 

Barco and the Land 
Survey worked together to 
perfect the Mercator sys- 
tem, and now the system 
is in full production on the 
Land Survey’s 1:20,000 
map series. When full pro- 
duction is reached, the 
Mercator system at the 
Land Survey is expected 
to generate up to 10,000 
pieces of film per year. 

The Mercator system 
serves as a vector database-to-ras- 
ter cartographic output system and 
is the link between the map pro- 
duction database system and print- 
ed film output. The system uses 
DEC VAX and MicroVAX comput- 
ers connected to Barco’s BG-2200 
workstations and BG-3900 scanner/ 
plotters. 

The BG-2200 workstation fea- 
tures multiple RISC processors, 
1340-by-1024-pixel resolution, and 
28 memory planes. With a Motor- 
ola 68040 32MHz applications proc- 
essor and 32M of internal memory, 
the workstation can download and 
operate in real time large map files 
in high resolution. 

The BG-3900 scanner/plotter 


Contributing editor Michael Sena is president 
of Matrix Consultants (Boston). 


76 


MAPPING 


produces film output in resolutions 
of 1000, 1270, 2000, 2540, and 
4000 pixels per inch at an output 
speed of 4800 revolutions per min- 
ute. This means that four 30-by- 
40-inch films can be plotted at 
2000-dot-per-inch resolution in 
about one hour. The BG-3900 also 
features automatic film loading. 
Considering the speed of the BG- 
3900, unattended plotter operation 
is a significant advantage. 
Intergraph first entered the elec- 
tronic map publishing field about 
three years ago, when it and its 
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Map publishing at the Geologic Survey of Norway 
is accomplished on Intergraph’s system, which offers 
software to collect and organize data, create 

symbols and text, and generate WYSIWYG displays of 
maps prior to final output. Files are then plotted on 
Intergraph's MapSetter film recorders. 


Optronics subsidiary were in the 
developmental stages of electronic 
map publishing with VAX-based 
software. 

Today, Intergraph is the only 
company offering an electronic 
map publishing system with an in- 
tegrated computer-aided mapping/ 
GIS front-end solution that allows 
mapmakers to create a digital car- 
tographic database by digitizing, 
scanning, image processing, and 
raster-to-vector conversion; pre- 
pare the data for output; and plot a 
map on an Intergraph-supplied la- 
ser film recorder. 

Intergraph recently ported its 
system to the Intergraph RISC en- 
vironment, with Microstation soft- 
ware as the base graphics and ge- 
ometry subsystem. Configured 


around Microstation in Inter- 
graph’s Modular GIS Environment 
(MGE) are numerous application- 
specific software modules. Two of 
these, MGE Map Finisher and 
MGE Map Publisher, are of partic- 
ular interest for electronic map 
publishing. 

MGE Map Finisher compiles 
and symbolizes the map, and then 
displays the final plot on the work- 
station to let the mapmaker see 
the results before plotting. MGE 
Map Publisher provides tools for 
complete map production, elimi- 
nating the expense incurred in cre- 
ating color proofs that normally 
are used to verify content quality, 
registration, and masking. In- 
stead, mapmakers gener- 
ate their color-separated, 
screened, composite films 
directly, using one of In- 
tergraph’s film recorders, 
such as the Optronics 
5040 or the new MapSet- 
ter series, which outputs 
images in sizes ranging 
from 20-by-26 inches to 
47.2-by-62.4 inches. 

Besides plotting film 
positives for the four-col- 
or printing process (cyan, 
magenta, yellow, and 
black), Map Publisher 
can also produce nega- 
tives for multi-color litho- 
graphic printing. 

Three years ago, Sci- 
tex’s Response 280 Carto- 
graphic System repre- 
sented the only viable op- 
tion for mapmakers. The 
system featured vector-to-raster 
processing, full cartographic speci- 
fications, and high-resolution, 
large-format film output. The Re- 
sponse 280 Cartographic system’s 
proprietary architecture, however, 
proved to be a drawback for users. 
Rather than porting the Response 
280 software to an updated plat- 
form, Scitex stopped manufactur- 
ing it and its accompanying ELP 
Scanner/Plotter in 1989. 

Scitex continued to provide soft- 
ware support and full system 
maintenance, however, and in late 
1990 the company released a new 
version of its cartographic software 
which opens up the Response 280 
system to Postscript data and pro- 
vides for the transfer of raster data 
into and out of the system via the 
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YOU MAY HAVE SEEN COLOR PRINTS 
AS VIBRANT AND SHARP AS THIS BEFORE, 


a Brant, 
gye-accurate 
CONPNAUOUS TONE 
printing, without 


harsh gradients 


a PowerPage 
Hterpreter 
handles 24-bit 
Postscnpt tor 


SUPE! HVA 


BUT, UNTIL NOW, YOU'VE NEVER SEEN THEM COME OUT OF YOUR COMPUTER. 


MITSUBISHI INTERNATIONAL INTRO- 


DUCES THE SHINKO CHC-S445 DYE- 


SUBLIMATION COLOR PRINTER — FOR 
COLOR IMAGING AS VIVID, RICH AND 
DETAILED AS YOUR OWN IMAGINATION. 

How does the Shinko $445 produce 
prints with so much clarity and life? 

We start by using a full 24-bit 
palette, which means you’ve got 
16.7 million colors available at 
every pixel. The result? Precise, 
full-spectrum color, with no dither- 
ing. Then we add 300 DPI, for 
astonishing resolution. 

But brilliant color doesn’t com- 
mand all our attention. 


q keeps 


bc 
type crisp and 
Sharp Gown to the 


HHEST POINT Sizes 


We’ve also made the Shinko $445 
fully compatible with PostScript® via 
our PowerPage® interpreter. So even 
fine lettering comes out razor sharp. 


Mitsubishi 
International Corporation 


The technology behind the color.® 


Mitsubishi International is the sole distributor of Shinko color products in North America. All ®registermarks and ™ trademarks are their respective manufacturers. 
Res is a trademark of Pipeline Assoc. Inc. ©1991 Mitsubishi International. All rights reserved 


age 
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What’s more, the Shinko $445 can 
produce images as large as a full 
84" by 11’. 

Amazing as our $445 is, though, it’s 
only the newest addition to Mitsubishi 
International’s family of outstanding 

color imaging products. From 
™ scanning to high-resolution 

i proofing to dye-sub printing, we 

can handle every facet of your 
color processing work. 

For more detailed information, 
call Mitsubishi International at 


(914) 997-4999 or (408) 980-1100. 


And let us show you color done like 
SHINKO you've never seen it done before. 


Handshake format. Postscript and 
Handshake input allow access to 
the plotter from other systems, in- 
cluding those from Barco, Inter- 
graph, ESRI, and makers of desk- 
top graphics packages, while 
Handshake output provides Scitex 
users a migration path for their 
raster data to other electronic map 
publishing systems. 

Meanwhile, ESRI is attempting 
to bring map publishers closer to 
final film output with its latest 
software release, Arc/Info Revision 
6.0. With this package, users can 
define final map graphics specifi- 
cations as a plot file, preview the 
map on the workstation, or output 
it to a color plotter. The plot file, 
converted to Postscript format, can 
be transferred to an imagesetter or 
to Scitex, Intergraph, or Barco sys- 
tems for large-format plotting. 

Another software company, Zeh 
Graphics (Houston), markets its 
ZPS raster plotting software, 
which offers a great deal of the 
symbolization found in electronic 
map publishing systems. ZPS can 
convert Intergraph, Arc/Info, or 
other vector formats to raster for- 
mats ready for plotting on Scitex 
or Optronics equipment and runs 
on a variety of hardware systems, 
including Sun Sparcstations, the 
DECstation 5000/Ultrix, the IBM 
RISC/6000, and the Intergraph 
Clipper and Microstation Mac. 

While these product offerings 
are designed essentially for the 
same task, each provides different 
features and levels of functionality 
and accomplishes the task in a 
slightly different manner. 

For instance, unless the map data 
is Postscript-based, mapmakers us- 
ing Intergraph’s system must proc- 
ess the vector data through Micro- 
station and structure it topologically 
so it is organized for Map Finisher: 
Areas must be closed shapes with 
uniquely identified sides in order to 
be filled with a tint or pattern, and 
if an area, such as a park, shares a 
boundary with a road, the shared 
segment must be identified as both 
a park and a road boundary. 

The Barco and Scitex systems do 
not require the use of topologically 
structured data. They accept 
graphics input in several formats, 
including Intergraph SIF, Auto- 
desk DXF, Scitex DIGIT, and Ado- 
be Postscript. Each line segment 
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must have a unique identifier for 
converting the vector data into the 
desired graphics specification; 
however, mapmakers can fill an 
area by placing a point symbol in- 
side the area. The system then re- 
places the symbol with a spot color 
and expands the color until it 
reaches a defined boundary, 
whether it is an area boundary, 
road, or stream. 

These techniques aside, the ma- 
jor difference between these sys- 
tems is the way in which the digi- 
tal database is converted to 
screened plotting files. 

For instance, Scitex reads exter- 
nal vector data and translates the 
data into an internal vector format 


screen percentage values, and an- 
gles using Map Publisher and plots 
the result on the MapSetter. - 

Barco Graphics takes another 
approach. As with the Scitex sys- 
tem, external vector data is con- 
verted to Barco internal vector for- 
mat. The mapmaker builds feature 
specification tables which define the 
appearance of the final graphics. 

Two Barco raster image proces- 
sors convert the vector data to ras- 
ter format: One displays the data, 
the other plots it. There is no ras- 
ter editing capability because the 
raster data displayed on the work- 
station is not the same as the plot- 
ted raster data. Mapmakers can, 
however, edit the displayed image 
as vector data, see the change in 
raster form, and reflect the change 
in the final plot. 

In most scenarios, an electronic 


The major difference between fhese systems 
is fhe way in which the digital database is 
converted fo screened ploiting files. 


(DIGIT). Then, the mapmaker uses 
a symbol table to convert the vec- 
tor data to map graphics specifica- 
tions and to convert ASCII text 
strings to Bitstream fonts. At this 
stage, the raster data is a bit- 
mapped image. A low-resolution 
image is used for display, but the 
displayed raster data is editable; 
and modifications made by interac- 
tive raster editing will appear on 
the final plot. 

Users of the Intergraph system 
take the data through a number of 
steps. First, the mapmaker ex- 
pands feature centerlines using for 
line widths a predefined feature ta- 
ble found in Map Finisher. This re- 
sults in a vector file that can be 
displayed on the workstation with 
colors that are similar to those 
used on the final map. The file is 
then sent through plotting soft- 
ware such as I/Plot, where the data 
is converted to raster format. 

The raster file can then be dis- 
played and edited using I/Image, 
or it can be loaded into DP/Studio, 
Intergraph’s graphics publishing 
software. Edits made to the raster 
data are not reflected back to the 
vector database. Finally, the map- 
maker specifies desired line screen, 


map publishing system ranges in 
price from between $200,000 to 
$500,000. And it is the cost of the 
large-format laser film recorder, 
which produces the films used to 
make the printing plates from 
which the maps are printed, that 
accounts for a major portion of this 
cost (generally, such devices are in 
the $150,000 range). 

However, a new electronic direct 
imaging technology will, when 
fully developed, make it possible to 
make the plates directly from the 
data, without producing film. Press- 
tek Inc. (Hudson, NH) has devel- 
oped such a system which it is test- 
ing with commercial printing press 
manufacturers. Besides saving on 
the equipment and associated costs 
of a film recorder, direct imaging 
uses fewer materials and chemi- 
cals, making it an environmental- 
ly cleaner solution. 

With the options available today, 
there is little doubt that the use of 
electronic map publishing technol- 
ogy will increase dramatically in 
the next few years. As vendors con- 
tinue to expand the functionality of 
their products, demand for these 
systems should proliferate among 
map producers worldwide. CGW 
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IDEK's MULTIFLAT Series of 17-Inch Color Monitors 


IDEK’s MULTIFLAT Series of 17-inch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper image that is easier on your eyes. A glimpse at 
our 17” Color Monitors reveals their matchless over- 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desktop publishing on your 
Mac or IBM compatible system. 


As you can see below, whether your requirements are 
simple or complex, IDEK has the Flat Screen Color 
Monitor that’s just right for you. And priced right, too! 
See for yourself what a difference a Flat Screen Monitor 
from IDEK can make. 


MULTIFLAT Series (17” Flat CRT Monitors) 
Model H. Frequency Dot 


MF-5117 
MF-5217 
MF-5317 (Coming soon) 


Resolution 


20to50kHz 0.28 1024 768 
30 to57kHz 0.28 1024 768 
30 to 80kKHz ) =0.28 =1280 = 1280 


MULTIFLAT Series (21” Flat CRT Monitors) 
Model H. Frequency Dot Resolution 


MF-5021 15 to 38kHz 0.31 1024 768 
MF-5121 21 to 50kHz 0.31 1024 768 
MF-5221 30 to 80KHz 0.31 1280 x 1280 
MF-5321 (A.R.Panel) 30 to 80kHz 0.31 1280 x 1280 
MF-5421 (A.R.Panel) 30 to 80KHz 0.26 1600 x 1280 


MEK 


IDEK — THE FIRST COMPLETE FAMILY 
_ OF FST COLOR MONITORS 


EDITORS’ 
CHOICE 


March 26, 1991 
Idek MF-5117 


IDEK also offers its 
MULTIFLAT Series of 2I1- 
inch Flat Screen Color 
Monitors that deliver the 
same superior resolution 
and performance as the © 
other members of the | 
IDEK lineup. 
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I1YAMA ELECTRIC CO., LTD. 

Overseas Division 

7th Fl., US Hanzomon Bldg., 2-13, Hayabusa-cho, Chiyoda-ku 
Tokyo 102, Japan 

Phone: (81) 3-3265-6081 Fax: (81) 3-3265-6083 


IDEK Europe (Germany) 
Neumannstrasse 38, 6000 Frankfurt a.M. 50, Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 


IIYAMA North America Inc 
650 Louis Drive, Suite 120, Warminster, PA 18974 U.S.A. 
Phone: (1) 215-957-6543 Fax: (1) 215-957-6551 
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H Modern Renaissance 
at Your Fingertips 


Presenting Aldus® Gallery Gallery Effects works the way you do: 
Effects,” Volume 1: Classic Art Within Adobe Photoshop™ and other leading 
— Fantastic frescoes. Maéniti- sraphics programs as plug-in filters. With 


cent mosaics. Bold embosses. applications like Aldus PageéMaker® as a desk 

All available with a quick click accessory. Even as a stand-alone application. 

of the mouse. For classic images without switching programs. 
Sixteen master effects with thousands of varia- You don't need a huge studio and staff to 
tions to automatically enhance and transform create monumental art. All you need is Aldus 
your color and dray-scale images. Gallery Effects and a Macintosh® 

Using Gallery Effects, today’s designers Suggested retail price: $199. 

can re-create timeless techniques in the time See your local Aldus dealer, or —— 
available. Explore more ideas. Open up more call the Product Information Group ———_ 
creative solutions. at 206-628-2320. [ALDUSF 
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This ad was created with Aldus Gallery Effects, Aldus Digital Darkroom, and Aldus PageMaker. Aldus, the Aldus logo, and PageMaker are registered trademarks of Aldus Corporation. Digital Darkroom and Gallery Effects are 
trademarks of Aldus Corporation. Adobe Photoshop is a trademark of Adobe Systems Incorporated. Macintosh is a registered trademark of Apple Computer, Inc. All rights reserved, °1991 Silicon Beach Software, Inc. 


a RISK-FREE SUBSCRIPTION 


SAVINGS OF 25%!!! 


(S11 Value) 


‘OUR THREE-FREE OFFERY’’ 


1. Free Issue. Return the attached order form and receive the 
Current issue of C@GW FREE! 


2. Free Mousepad. When we receive payment for your 12 month 
subscription, we'll send you a FREE MOUSEPAD that will make 
your mouse last longer, track faster and glide smoother. 


3. Risk Free Subscription Savings. You can save 25% off the 
regular subscription rate. Plus, if for any reason you wish not to 
receive CGW, simply return the invoice marked ‘‘Cancel’’. You 
owe nothing and get to keep the FREE Issue. What’s more, if 
you decide to pay the invoice and later want to cancel for any 
reason during the next 12 months, your payment will be 
refunded in full. 


YES! Send my FREE ISSUE of Computer Graphics World for a RISK-FREE 
look and enter my subscription for: 


FREE! 


_} One Year $34 U.S. 
_] Two Years $61 U.S. 


A 25% SAVINGS OFF THE REGULAR SUBSCRIPTION RATE! 


PLUS, | GET A FREE MOUSEPAD WHEN YOU RECEIVE 
MY PAYMENT! 


Acct. # 


Name 


Mouse Not Included 


Company 
Mailing Address 


Please Complete 
These 
Questions 


City 


an Which of the following BEST 
describes your Business or 


02 


Industry? (insert on number from 
below.) 
Computer Service including Graphic 
Design, Time Sharing, Data Processing, 
Software and Consulting. 
Computers & Peripherals Manufacturing 
VAR’s, VAD’s, Systems Integrators, 
Dealers and Distributors 
Automotive, Aerospace, Machinery, In- 
dustrial Equipment, Process & Other 
Manufacturing Industries. 
Architecture, Engineering, Construction 
including Space Planning. 


|] Payment Enclosed 


Signature 


L! Bill Me 


2. Which of the following BEST 
describes your title or 


occupation? (insert one letter 
from below.) 
. Corporate Management 
Design/Engineering Management 
. Production/Operations Management 
Data Processing Management 
Design/Engineering Staff 
Data Processing Staff 
. Creative/Graphic Design 
. Marketing 
Consulting 
Other (Please Specify) 


f-roOnNmMmovgow> 


Financial including Banking, Real Estate 3, What are your principal application 


Insurance and Brokerage. 

Distribution including Wholesale, Retail, 
Restaurant and Food Chains. 
Transportation including Rail, Bus, 
Marine, Shipping, Auto Rental, Airline, 
Trucking and Air Freight. 

Utilities, Pipelines, Communications and 
Common Carriers. 

Personal and Business Services including 
Medical, Legal and Accounting. 
Business Services including Printing, 
Publishing, Advertising, and Television/ 
Motion Picture Production and Design 
Studios. 

Scientific & Educational Research. 
Government/Military (Federal, State or 
Local). 

Non-Manufacturing Industries including 
Exploration, Mining, Drilling, Agriculture, 
Forestry and Fishing. 

Educational Institutions. 

Other (Please Specify) 


areas for computer graphics? (please 
check all that apply). 

03 L) Mechanical CAD/CAM/CAE/CIM 
07 CL Electronic CAD/CAE 


11 0 Architectural CAD 

15 LJ Mapping 

19 LJ) Medical & Science 

23 LJ Business & Presentation Graphics 
27 LJ Video/Film/Animation 

31 L) Videotex/Interactive Index 

35 LJ Graphic Arts/Advertising 


39 LJ Electronic Publishing/Pre-Press 
43 LJ Image Processing 

47 U Technical Documentation 

51 U Training/Simulation 

59 CL) Other (Please Specify) 


4. Are you involved in specifying, 


authorizing and/or purchasing com- 
puter graphics products and service? 


Yes No 


_] Amex 


State 


LIM/C LJ VISA 
Exp Date 


Date 
Title 


Zip : 


ZT 18 


5. For which products do you have a 


purchasing influence? 

(Check all that apply.) 

04 L) Software 

08 LJ Printers and/or Plotters 

12 L Personal Computers 

16 L) Workstations 

20 !_) Minicomputers 

24 UL) Mainframes 

28 L) Boards 

32 LJ Input Devices (including scanners, 
Data Tablets, Digitizers) 

36 L) Monitors 

40 LJ Image Processing Equipment 

44 [J Video Equipment 

48 _) Networking Systems/Models 

52 LJ Storage Devices 

56 LJ Presentation Systems (including 
Film Records, Screen Displays) 

60 L) Supplies & Accessories 

68 LJ None of the Above 


Do you use or plan to purchase one or 
more of the following PC’s/Workstations 
(Please check all that apply): 

01 L) Macintosh/Apple 

05 L) IBM/IBM compatible 

09 (1) HP/Apollo 

13 OD DEC 

17 0 Sun 

21 C Other (Please Specify) 


FOR FASTER SERVICE FAX THIS FORM! 


918-831-9497 


For more information 
or to order by phone 
800-33 11-4463 


“Mouse Not 
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Designer Dinosaurs 


High-Definition Television provides the medium 
for extinct animals catapult info the future 


By Diana Phillips Mahoney 


inosaurs are in. They’re on 

lunch boxes and cereal box- 

es; sweatshirts and night- 
shirts; and just about anything 
else that can conceivably accom- 
modate the image of the prehistor- 
ic creatures. They’re also on 
HDTV. 

Designers at HD/CG, a high-def- 
inition computer graphics compa- 
ny in Astoria, New York (the com- 
pany is a joint partnership be- 
tween NHK Enterprises USA Inc. 
and Shimax, a subsidiary of Shima 
Seiki), have taken dinosaurs to 
new heights by bringing them and 


other extinct animals back to life 
in a three-minute, high-definition 
animation called “Lost Animals.” 

The animation was the brain- 
child of HD/CG executive producer 
Hirofumi Ito, who wanted to devel- 
op an animation project that would 
test the merit of the company’s 
high-definition production re- 
sources. 

According to director of opera- 
tions Jean Kim, “Our designers 
are able to manipulate the com- 
mercial and proprietary software 
that we have to make very life-like 
images. One of the reasons he [Ito] 
chose this as the first project is 
that it presented a unique chal- 
lenge, because dinosaurs are some- 


thing that no one has actually seen 
in movement; it’s not like we could 
go out and film them and repro- 
duce realistic images based on 
that. 

“We had to be careful, “Kim con- 
tinues, “not to get into a stereotype 
of these animals. We had to go be- 
yond the things that had been 
done before. Otherwise, it could 
have looked very cartoonish.” 

To create the animals, HD/CG 
designers used a variety of soft- 
ware packages running on Silicon 
Graphics (Mountain View, CA) 
Personal Iris workstations. The 
list of software includes Explore 
from Thomson Digital Image (New 
York), a proprietary program 


These Triceratops were brought back to life by Allen Edwards using Explore software from Thomson Digital 
Images on a Silicon Graphics workstation. 
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Ferrari“ models and images produced by Bruce Bennett with TOPAS at CrystalGraphics, Inc. 


Designed for Performance 


AT&T’s TOPAS™ 3-D modeling, rendering, and animation software 
zooms past the competition with rendering speeds clocked at 5 to 10 
times faster than other PC and Mac™ based packages. 


Think about it. Typical animations that might take several days to render 
with other software can be rendered by TOPAS overnight. And for even 
ereater speed, simply plug in our i800™-based RRS turbocharger, sit back, 
and let TOPAS roar! 


Watch TOPAS users pull ahead with an easy mouse-oriented interface, 
pull down menus, and on-line help that lets them fly through its many 
powerful features. 


Of course, not all races are won by speed alone. TOPAS also wins awards 
for its quality. From reflective chrome and tinted glass to luxurious 
texture maps, TOPAS really shines. 


In fact, in last year's Truevision Videographics Competition (Siggraph 
1990), TOPAS was used to create more award winning stills and 
animations than any other 3-D package. Now, that’s performance! 


So ask your dealer to let you test-drive a TOPAS system, and leave your 
competition behind. For the dealer nearest you, call AT&T Graphics 
Software Labs at (317) 844-4304. 


TOPAS is a trademark of AT&T Graphics Software Labs. 
i860 is a trademark of Intel Corp. : 
Mac is a registered trademark of Apple Computer, Inc. AT&T Graphics Software Labs 


called. Kinetica, and a proprietary 
ray-tracing rendering package 
called Ray. 

According to Kim, “Kinetica is 
based on the Meta-ball theory, 
which uses spheres” rather than 
polygonal or linear primitives. 
“This is perfect for creating ani- 
mals because it allows the creation 
of ‘curves, providing a more life- 
like image.” 

Reality is particularly important 
when working in the high-defini- 
tion medium, notes Kim, because 
subtle colors and textures are more 
apparent and flaws are more easily 
discernable. 

“The designers had to keep in 
mind that their designs were for 
high definition, which picks up a 
lot more detail than NTSC or film. 
For instance, where you might 


have the grains in film to hide mis- 
takes, high definition is not so gen- 
erous,” says Kim. 

To help assure the accuracy of 
the finished product, the designers 
worked with paleontologists from 
various universities in the US. 
They also did extensive research. 
“We collected and studied all of the 
books that we could find on dino- 
saurs, their movements, and their 
environment.” In fact, jokes Kim, 
“We pretty much have a dinosaur 
library now.” 

After formulating in their minds 
the dinosaurs’ movements, the de- 
signers created the animals. “We 
would then do some motion tests 
and send them to the paleontolo- 
gists. They would say things like, 
‘Well, the wing didn’t really move 
like that; it moved more slowly, or 
in a different degree.’ This back- 
and-forth process would continue 
until the designers had created 
just what the paleontologists speci- 
fied,” says Kim. 

Once the images were modeled, 
they could be sent to the company’s 
SGX480 Shima Seiki HDTV com- 
puter graphics paint system, in 
which all the backgrounds were 
painted, texture mapped, and so 
forth. This process could also be re- 
versed, so that the designer could 
paint the backgrounds on the 


Diana Phillips is an associate editor of Com- 
puter Graphics World. 
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Shima Seiki and port them 
to the Silicon Graphics 
machine. 

The project held spe- 
cific difficulties for 
the designers, says 
Kim. “The designers 
really had to push the 
limits of the software, especially in 
the joint movement and in the 
movement of the animals. Reflec- 
tions were also difficult.” 

HD/CG developed the “Lost Ani- 
mals” animation as a pilot that 
will eventually be developed into a 
longer format. 

“Our philosophy is to spend a 
ereat deal of effort 


in high-definition 
research and development, be- 
cause nobody else is really doing 
that. Projects such as this one will 
eventually turn into core projects, 
which we can then use in feature 
movies or television, or we can do 
something on Imax projection for 


This Macrauchenia was created 

by Noriaki Kaneko using proprietary 

modeling software that is 

particularly suited for creating non- 
linear objects. 


theme parks.” 

Kim adds that, “We’re working 
toward creating life-like computer 
graphics, which is what HDTV 
lends itself best to."CGW 


High-Tech Green Thumb 


Ithough we usually imagine 

first aid as something applied 
to humans, researchers at Texas 
A&M University are seeking ways 
to provide it to plants. 

Biologist Dr. Lawrence Griffing, 
along with associates Drs. Jose- 
phine Taylor and Tom Sewall, are 
using high-end microscopy and 
computer graphics to create 3D im- 
ages of living plant cells to gain a 
better understanding of how the 
cells respond to infection and, po- 
tentially, determining methods for 
altering inefficient infection-re- 
sponse processes. 

When a mold spore lands and 
grows on a plant, the fungus emits 
complex carbohydrates that bind 
to receptors on the surface of the 
plant’s cells. This process stimu- 
lates the production of fungus- 
fighting alkaloids. Because the 
rate at which this defense response 
occurs affects a plant’s ability to 
thwart disease, the quicker the de- 
fense response, the more likely a 


plant is to survive an invasion. 

To examine this phenomenon, 
Griffing’s group uses a scanning 
laser confocal microscope, which 
scans a very small region of a spec- 
imen with an intense laser source 
to obtain optical “slices,” and a Sil- 
icon Graphics (Mountain View, 
CA) computer running various 
software packages from Vital Im- 
ages (Fairfield, IA). The software 
programs link the microscope and 
the graphics computer and allow 
for the acquisition and manipula- 
tion of the microscopic images. 

For example, says Griffing, “We 
often get a view of the cell with one 
optical configuration of the micro- 
scope, and then we get an image 
using another optical configura- 
tion. Because both views give you 
different information, we'll super- 
impose one on the other and get a 
3D reconstruction showing a vari- 
ety of features.” 

With information collected 
through the visualization proc- 
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ess—for instance, locating the cell 
receptors and determining wheth- 
er they remain on the cell surface 
or travel into the cell—the re- 
searchers hope to understand the 
defense mechanism—particularly 
how and when it is triggered. 

“For the first time on a very ba- 
sic science level, scientists are able 
to directly image receptors on the 
surface of plant cells,” notes Griff- 
ing. “If we can understand the ex- 
pression of these receptors on the 
cell surface or the abundance of 
the receptors of the cell in the tis- 
sue, we'll know a lot more about 
how we can change the plant to 


Map Time 

f you just tell readers that some- 

thing took place in Botswana 
and they don’t have a clue where 
that is, you’ve only given them a 
portion of the story,” says Glen 
Mosser of Mosser Design Inc., a 
Washington, DC-based graphic de- 
sign firm. “If visuals don’t clarify 
what the copy is saying, we 
haven’t done our job right.” 

The “job” Mosser refers to is the 
creation of maps for use in the pub- 
lications his company produces for 
its clients. For example, Mosser 
Design produces “ZooGoer” for 
Friends of the National Zoo. A sin- 
gle issue may include as many as 
12 locator maps, as well as one or 
two large maps. 

“Maps have become an impor- 
tant part of our design repertoire, 
and our adroitness with them has 
helped us carve a solid niche in a 
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have a higher level of resistance.” 
Ultimately, Griffing’s research 
should have significant implica- 
tions for farmers: The ability to 
isolate and expedite plants’ dis- 
ease-response mechanisms may di- 
minish the loss of valuable crops. 
And, while the development of a 
broad-range resistance program is 
still about five years away, “I 
think we will start getting infor- 
mation that’s worthwhile within 
the year,” says Griffing.—DPM 


competitive market,” says Mosser. 
To do the job right, Mosser relies 
on Azimuth, a Macintosh-based 
mapping program from Graphsoft 
(Ellicott City, MD). With Azimuth, 
users can select any area of the 
world they would like to view, 
specifying both the scale and the 
distance from Earth at which they 
want the map to be plotted. The 
software provides an outline of the 
specified area, and topographical 
details can be added using the 
drawing features of Blueprint, 
Graphsoft’s 2D drafting program. 
“To fine-tune a map and prepare 
it for layouts, we save the Azimuth 
file as a PICT file and import it 
into [Aldus] Freehand,” says Moss- 
er. “We use some of the advanced 
graphics features of Freehand, 
such as graduated screens, to pro- 
duce different shades of color and 


to draw geographical features.” 

According to Mosser, the ability 
to create intricate maps in-house 
saves the company the costs of hir- 
ing an outside cartographer. “An- 
other plus,” Mosser adds, “is Azi- 
muth’s ease of use, which helped 
us overcome our initial concern of 
having to learn an entire new pro- 
gram just to produce maps. In fact, 
we were producing our first maps 
on the same day we installed the 
software.” 

A recent project at Mosser De- 
sign demonstrates the time- and 
effort-saving value of Azimuth. 
The assignment was to create a 
full-page map on bird migration, 
showing the downward path of cer- 
tain birds from the northeast corri- 
dor of North America, along the 
Gulf Stream, over the Caribbean, 
and on to South America. 

“Previously,” says Mosser, “we 
would make tissue tracings of base 
maps of North America, Central 
America, and South America from 
an atlas, scan them into the Mac- 
intosh, and add detail either with 
Freehand or Adobe Illustrator. The 
process could have taken 16 
hours.” With Azimuth, he says, it 
was a four-hour project. 

Mosser contends that Azimuth is 
fundamentally different from oth- 
er programs at the desktop level. 
“Most of the mapping software are 
statistically based. They let you se- 
lect geographical areas according 
to demographics from a map with 
a fixed projection and scale. Azi- 
muth is the first program we've 
found that is intended to generate 
custom, accurate maps.”—DPM 


incrementally closer views of Maryland, Virginia, and West Virginia illustrate Azimuth’s capability of 
plotting accurate maps of any area at a specified scale and distance from Earth. 
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A Gentle Wave 


Precision Visuals newest version of PV-Wave 
makes ease of use a visualization priority 


By Lisa Stapleton 


he good news about the much- 

heralded Information Age is 

that data washes over us from 
a million different tributaries— 
from instruments, satellites, com- 
puters, and myriad other sources— 
and if were wise, like fishermen 
standing on the shore, we can cast 
our nets upon the water and glean 
knowledge and wisdom. The bad 
news is that it’s so easy to stumble 
and get swiftly swept out to sea. 
Like treacherous currents and wily 
undertows, strange and irregular 
data is difficult to navigate, and 
usually only the experienced can 
master such an environment. 

The ugly truth is that the Infor- 
mation Age has left many highly 
trained, intelligent people adrift in 
a sea of data. Indeed, in our era, to 
be a member of the professional 
class is to analyze information. 
Medical personnel must routinely 
interpret images, technicians must 
analyze electrical signals, and vir- 
tually all scientists—from sociolo- 
gists to archaeologists to the pro- 
verbial rocket scientists—need to 
visualize their data to unlock its 
secrets. 

Often, such people must resort to 
custom programming or to numer- 
ous, highly specialized application 
programs, each of which do only a 
fraction of the analysis and require 
the learning of a variety of com- 
mands and systems. Different data 
formats and complicated algo- 
rithms make data analysis awk- 


Lisa Stapleton is a writer and former pro- 
grammer based in San Jose, California. 


COMPUTER GRAPHICS WORLD AUGUST 1991 


ward, at best. Precision Visuals 
Inc. (Boulder, CO) wants to change 
all of this and prove that you don’t 
have to be a programmer to use 
your data. 

Aimed primarily at the image 
processing and scientific visualiza- 
tion markets, PV-Wave Point & 
Click offers many of the same fea- 
tures as PV-Wave CL, an earlier 
incarnation of PV-Wave that uses 
a proprietary command language 
to manipulate data. The point-and- 
click version is designed to appeal 
to a more general audience that is, 


for the most part, unwilling to re- 
train itself in yet another program- 
ming language. This product is for 
scientists and engineers who are 
interested in science and engineer- 
ing, not computer science. 
PV-Wave’s point-and-click inter- 
face makes the product much more 
accessible to those who would nev- 
er invest the time to learn to use 
the PV-Wave command language, 
which uses sometimes cryptic ab- 
breviations, such as “rot” for “ro- 
tate,” and “congrid” for shrinking 
or expanding images. These abbre- 


Many ways to see a data set: PV-Wave here provides a thorough 


analysis of shock waves. Stress 


evels and shock wave magnitude 


appear as color-coded waves or surface plot peaks. At the lower left 
is Q multi-dimensional composite of all of the window data. 
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viations have been replaced with 
longer, more descriptive phrases 
on the menus, which often help the 
user figure out what to do without 
using documentation. 

On-line help is also provided. 
And rather than requiring users to 
qualify commands with further 
specifications (such as the “argu- 
ments” and “options” typical of 
command languages), PV-Wave 
Point & Click’s dialog boxes and 
windows show the user what infor- 
mation is necessary in order to use 
a particular operation. 

One of PV-Wave Point & Click’s 
greatest strengths is its ability to 
import and export data in many 
different formats. The product can 
read and write ASCII 
data, comma-separated 
values (text or numbers 
separated by commas), bi- 
nary files produced by 
DEC and Sun machines, 8- 
and 24-bit images, TIFF 
files, Sun raster images, 
and PV-Wave files. It also 
reads data separated by 
tab characters, which is 
one way that most spread- 
sheets can store data. 
Thus, you can use a 
spreadsheet program to 
create data, store it in a 
tab-separated format, then 
read it into PV-Wave 
Point & Click, graph it, in- 
teractively manipulate it, 
and produce graphs from 
the data contained in the 
spreadsheet. 

You can also use the product to 
convert your data from one format 
to another. If you’ve ever had to 
write even short programs to con- 
vert data between formats, you'll 
appreciate this feature. 

PV-Wave Point & Click requires 
you to import data into variables, 
which are central to understand- 
ing and using the product. To per- 
form most operations on your data, 
you need to define a variable or 
variables to represent it. A vari- 
able is a label for an entire set of 
data. Variables can exist either as 
scalars (numbers) or as n-dimen- 
sional arrays. 

Thus, if you have properly saved 
spreadsheet data, you could read 
that data into an array called, for 
example, “forecast revenue.” And 
once you've read data into a vari- 
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able (or variables), you can plot the 
data or create new variables from 
the old ones by calculating them 
from formulas (or “expressions,” as 
they’re called in PV-Wave Point & 
Click terminology). Thus, if you 
wanted to calculate, let’s say, the 
profit generated by the revenue, 
you might use another variable 
called “cost” and use it in a formu- 
la that produces a variable called 
“esross profit.” 

To do a simple test of the prod- 
uct’s ability to import data, I used 
a text editor to create two ASCII 


Warp: * MMS Dy AGT. ES 
¥arps MEL deag > Setent Region 


Pinpointing and picturing subsets of data is one 
of PV-Wave’s interactive features. In the lower right 
window of this plasma globe simulation, a part of 
the globe is highlighted for analysis. 


text files, one containing data 
(simple sequences of numbers 
ranging from -10 to 10) that we 
stored in a variable called x, and 
the other containing similar val- 
ues that we used for y. I was assist- 
ed by Loren Hart, who is a soft- 
ware engineer with extensive oper- 
ating systems experience and pres- 
ident of the software consulting 
firm Ada Ace (San Jose, CA). We 
tested PV-Wave Point & Click ona 
Sun Sparcstation 2 running the 
Sunview window manager on top 
of SunOS 4.1.1. The Sparcstation 
was configured with 32M of RAM, 
two 200M internal disk drives, an 
external 638M disk drive, and a 
standard cartridge tape drive. 
After creating our variables, we 
typed various formulas into the ex- 
pression dialog box and generated 


several surfaces—paraboloids, 
hemispheres, and hyperboloids. 
This test proceeded without a 
hitch. The data could just as easily 
have been image data from a reti- 
nal scan, values taken from a tem- 
perature sensor, or data produced 
by aC or Fortran program, and the 
procedure would have played out 
in similar fashion. 

We also tried using formulas to 
combine different types of vari- 
ables—something that many users 
need to do in order to read in data 
taken from two different instru- 
ments or sources and combine the 
data sets to produce interesting re- 
sults. For example, if a user has 
Berea Ss data describing the 
shape of the ground and 
snow pack depths (or vol- 
canic ash measurements) 
made at various parts of a 
mountain, he or she might 
want to combine them in 
order to demonstrate what 
the mountain actually 
looks lke when it’s cov- 
ered with snow or ash. 

Once you’ve read your 
data into variables, you 
may view it in many ways. 
For 3D viewing, you can 
look at your data as a con- 
tour, a surface, an image, 
or a table of values. For 2D 
input, you can view the 
data either as a line or a 
scatter diagram. 

Perhaps the most inter- 
esting way to view your 
data is to animate it so you 
can see how it changes over time 
(or some other variable). For in- 
stance, ophthalmologists can take 
measurements of the shape of an 
eye over time and view the data as 
a surface in animation arrays, 
which are sequences of pictures 
through which PV-Wave Point & 
Click can cycle. Why would anyone 
want to do that? Well, if the sur- 
face of the eye appears to be “in- 
flating” over time, the patient 
could be in the early stages of dia- 
betes-induced blindness. Pressure 
builds up in the eye and destroys 
the patient’s vision. But diagnos- 
ing the condition is much more dif- 
ficult if the doctor has to wade 
through a lot of numbers on a lot of 
little pieces of paper. 

To test the animation feature, 
we used our original x and y vari- 
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ables and put the general formula 
for a hemisphere into the expres- 
sion dialog box. Then we played 
with the formula, gradually flat- 
tening out the hemisphere, and 
then making it curve in the oppo- 
site direction, as if it were a soapy 
film in a bubble wand being blown 
first from above, then from below. 
Animating our data proved rela- 
tively easy and didn’t take very 
long. The user interface was fairly 
easy to understand, but we still 
read the manuals carefully, given 
the fact that animation is intrinsi- 
cally tricky. 

PV-Wave Point & Click pro- 
duces pleasing graphics and is 
very versatile in the way it repre- 
sents colors. You can easily choose 
from three common color models: 
RGB (Red, Green, Blue), HSV 
(Hue, Saturation, Value), and HLS 
(Hue, Lightness, Saturation). The 
product also lets you define a color 
map, which associates each value 
of your data with a value that falls 
between two colors you select. You 
can thus select, let’s say, bright 
magenta for one of the endpoints 
and chartreuse for the other and 
use a color ramp option so that the 
points in your data set will range 
from magenta to chartreuse. 

After using the ramp option 
many times, I came to the conclu- 
sion that, as intuitive as it is, it 
still might represent the user’s 
choices in a more visual way in or- 
der to better guide him or her 
through each operation. 

The package’s shading options 
are varied: “no shading,” “Gouraud 
shading,” “elevation,” and “from a 
variable.” The last option lets you 
superimpose an image over a sur- 
face by loading the image into a 
variable and then using that vari- 
able to determine the shading. 
Thus, you could, for example, map 
a retinal image and blood-vessel 
pattern onto a surface that repre- 
sents the inner geometry of the hu- 
man eye. 

You can even import the shad- 
ing directly from a file. This fea- 
ture makes it possible to read in, 
let’s say, elevation data, generate a 
surface, and then alter the shading 
from a file containing geographical 
features, such as roads or bodies of 
water. Thus, you can superimpose 
images from different sources. In 
this case, the rivers could be de- 
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fined as blue and the roads as 
brown, and PV-Wave Point & 
Click would put blue rivers and 
brown roads on your elevation 
map, giving you a complete map. 

One of the weaknesses of PV- 
Wave Point & Click is that you can 
only represent your data in the 
Cartesian coordinate system 
(which uses x, y, and z as the axes). 
No Point & Click facility for spher- 
ical, polar, or cylindrical coordi- 
nates currently exists. 

A Precision Visuals customer 
service representative stated that 
PV-Wave CL does have a facility 
with which to create plots of these 
other representations by momen- 
tarily exiting from PV-Wave Point 


them on a proprietary Unix box, 
and, believe me, these processes 
are fast and accurate. (It’s actually 
a little demoralizing to see such 
routines done so well.) 

Of course, while PV-Wave Point 
& Click makes it unnecessary to 
be a programmer to look at your 
data, you still need to understand 
a lot of math to be able to use 
many of these options properly. 
But for many professionals, these 
concepts are well-understood, and 
it is a relief not to have to write 
Fortran or C programs to accom- 
plish the same thing. 

The documentation is attractive, 
well-packaged, and easy to use. It’s 
also printed on recycled paper, a 
nice touch. The spiral-bound tuto- 
rial is about 60 pages long, well- 
written, and easy to follow. The 
600-page user’s guide is generally 


While you need fo know your math, PV-Wave 
Point & Click does not require you fo be a 
programmer fo visualize your data. 


& Click to the command language, 
creating the desired representa- 
tion, and re-entering Point & Click 
with it. But even with this tech- 
nique, you still can’t interactively 
manipulate the imported image in 
Point & Click. The representative 
added that the next major release 
might include non-Cartesian coor- 
dinate systems, but not for “about 
a year.” 

PV-Wave Point & Click’s cata- 
logs of processes (similar to the 
concept of libraries of functions in 
program languages) are a real 
strength. These user-friendly and 
complete catalogs contain options 
to do basic and advanced mathe- 
matics, data conversion, curve fit- 
ting, image processing, or just 
about anything you’d want to do to 
an image or an equation. 

It’s easy to spend hours playing 
with the options in these librar- 
ies—changing contrast, smooth- 
ing, curve-fitting, doing convolu- 
tions and histograms. These proc- 
esses operate extremely quickly, 
often in a second or less. I used to 
write image processing routines 
for a company that had devised a 
way of taking retinal photographs, 
digitizing them, and analyzing 


well-organized and user-friendly. 

PV-Wave Point & Click retails 
for $4500 for a single floating li- 
cense, but quantity discounts exist. 
While the package is currently 
only available on Sun worksta- 
tions running the Sunview window 
manager, the original command 
language does run on a variety of 
machines by DEC, Silicon Graph- 
ics, and Hewlett-Packard. Preci- 
sion Visuals plans to introduce 
Point & Click ports to these ma- 
chines and to accommodate differ- 
ent windowing environments, such 
as Open Look, Motif, and DEC 
Windows. At press time, the com- 
pany was planning the release this 
month of an Open Look version of 
PV-Wave Point & Click for Sun 
workstations, with some of the oth- 
er ports to become available later 
this year. 

PV-Wave Point & Click is a 
good data analysis tool that goes a 
long way toward making the data 
visualization challenge easy. It 
still has a few rough edges, but 
these aren’t serious flaws and can 
be fixed without altering the basi- 
cally sound design of the product, 
which does many things well and 
is worth the money. CGW 
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CIRCLE 38 ON INFORMATION CARD 


Capturing Video 

Imaging Automation has released Util- 
Eyes, image-capture software for the 
company’s PC-Eye video digitizers and 
the Hewlett-Packard ScanJet. The 
package also works with most VGA, 
extended VGA, and SuperVGA display 
adapters. Two versions are available. 
UtilEyes Mono, for black-and-white 
applications, is now bundled with all 
PC-Eye products. UtilEyes Color, sold 
separately, includes full-color support 
for 8-, 16-, and 24-bit requirements. 
Price: $250 (UtilEyes Color); $150 
(UtilEyes Mono upgrade for existing 
PC-Eye users). Imaging Automation 
(Merrimack, NH). 

CIRCLE 170 ON INFORMATION CARD 


JPEG Compression 

Matrox has introduced the Image- 
JPEG compression/decompression soft- 
ware module for its Image Series mod- 
ular image processing subsystem. Sup- 
porting a resolution of 640 by 480 and 
1280 by 1024, the Image Series is built 
on a 10-MIPS CPU that provides the 
ability to generate 110,000 vectors per 
second. The company reports that Im- 
age-JPEG is a full implementation of 
the industry-standard JPEG baseline 
lossy algorithm. The module can com- 
press a 512-by-512 gray-scale image at 
35 to 1 in .9 second and a true-color 
image of the same resolution in 2.7 
seconds. Price: $500. The product is 
shipping. Matrox (Quebec). 

CIRCLE 174 ON INFORMATION CARD 


Window Mapping 

Strategic Mapping has announced At- 
las MapMaker for Windows, a package 
that lets users combine computerized 
maps with geographic data under Mi- 
crosoft Windows 3.0. The product is 
bundled with a variety of base maps, 
as well as geographic and data files. 
The data files cover 70 different vari- 
ables, encompassing age, education, 
consumer spending patterns, and 
more. Map types include dot densities, 
hatch patterns, and 3D prism and col- 
or-coded thematic maps. The maps can 
be scaled, rotated, exploded, or zoomed. 
Price: $495. Strategic Mapping Inc. 
(San Jose, CA). 

CIRCLE 172 ON INFORMATION CARD 


Geographic Capturing 
Intergraph has introduced /GEOVEC, 
software aimed at streamlining data 


92 


PRODUCTS 


capture of geographic features, utility 
outside-plant facilities, and boundary 
information. The package replaces ta- 
ble digitizing with scanned images of 
maps as a raster backdrop on the com- 
puter screen. Automatic line following 
lets the user select linework from the 
raster map and convert it into feature 
data. The software runs on the compa- 
ny’s RISC-based Unix workstations 
and servers. Price: $5000. Shipping 
started in June. Intergraph Corpora- 
tion (Huntsville, AL). 

CIRCLE 173 ON INFORMATION CARD 


Roots Unearthed 

Decision Images has released Roots, a 
digitizing software package developed 
by the Harvard University Lab for 
Computer Graphics and Spatial Anal- 
ysis. The company says that Roots ech- 
oes all digitizing and editing work in 
real time, eliminating the need for 


cleanup after the digitizing is done. 
The software carries out more than 
100 digitizing functions. Completed 
map and attribute data can be export- 
ed to Autocad and other vector sys- 
tems. Roots also supports such raster 
systems as MapBox and ERDA. Price: 
starts at $995 (PC and Macintosh ver- 
sions) and $2500 (Unix version). The 
product is shipping. Decision Images 
(Skillman, NJ). 

CIRCLE 174 ON INFORMATION CARD 


Real-Time Images 

Star Technologies has announced the 
Host-Integrated Graphicon 2000/PTX, 
a real-time image generator with an 
integrated Sparc single-board host 
computer. The HG2000/PTX features 
three-color, fully filtered, photo-de- 


rived or synthetic texture with per- 
spective correction. When combined 
with 16 subpixel anti-aliasing using 
area coverage, the system produces an 
effective Vernier resolution of 10,240 
by 8192. Price: $121,000 (standard 
configuration, including single-chan- 
nel image generation, Sparc CPU, 
SunOS, disk, and tape drive). The 
product is shipping. Star Technologies 
Inc. (Washington, DC). 

CIRCLE 175 ON INFORMATION CARD 


Super-Fast Computer 
Thinking Machines Corporation has 
announced the CM-200 supercom- 
puter. The company claims that the 
new model is the fastest in the catego- 
ry, clocking 9.03 GFLOPS double pre- 
cision and more than 17 GFLOPS sin- 
gle precision on the industry-standard 
LINPACK benchmark test. The com- 
puter’s Unix-based CMost operating 
environment, aimed at supporting a 
large user base, is compatible with the 
X Windows and Motif workstation pro- 
tocols. Price: $8 million to $10 million. 
Initial deliveries were slated for this 
summer. Thinking Machines (Cam- 
bridge, MA). 

CIRCLE 176 ON INFORMATION CARD 


Four More PS/2s 

IBM has announced four new models 
for the middle tier of its PS/2 computer 
line. The company has also announced 
Version 5.0 of DOS, a 3’2-inch rewrita- 
ble optical drive for the PS/2, a 14-inch 
color touch-screen display, and kits, 
available for either the optical drive or 
the display, that let users upgrade to 
multimedia training and marketing 
applications. Price: $3625 to $4195 
(PS/2 Model 57 SX); $2395 to $3195 
(PS/2 Model 40 SX); $1995 to $2595 
(PS/2 Model 35 SX); $2695 (PS/2 Model 
LC); $165 (DOS 5.0); $1795 (rewritable 
optical drive); $1695 (PS/2 8516 touch 
display); $2870 (PS/2 multimedia 
training kit); $2110 (multimedia mar- 
keting kit). Products were expected to 
ship in summer and early fall. IBM 
(White Plains, NY). 

CIRCLE 177 ON INFORMATION CARD 


Portable Performance 

Dolch has introduced a portable PC 
meant to offer mobile users the perfor- 
mance and flexibility of workstations 
and high-end desktop models. The 
P.A.C. SX-20C features a 16M system 
DRAM, one 64K cache SRAM, and five 
full-size ISA slots. The PC comes stan- 
dard with a bright red, gas plasma dis- 
play providing 16 shades of gray at 
640-by-480 VGA resolution. For a 
CRT-like display, the company offers 
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an optional active matrix, thin-film 
transistor, LCD flat panel with a pal- 
ette of 24,389 colors. Dolch Computer 
Systems (Milpitas, CA). 

CIRCLE 178 ON INFORMATION CARD 


Super VGA Card 

ViewSonic has released Perfect- 
View+, a 16-bit enhanced video 
graphics adapter card for IBM-compat- 
ible PCs and Model 25 and 30 PS/2s. 
PerfectView + comes with 1M of mem- 
ory displaying 256 colors. The Super 
VGA card supports interlaced and 
noninterlaced VGA monitors with a 
maximum refresh rate of 70Hz at 
1024-by-768 resolution. The Perfect- 
View+ package includes drivers for 
an assortment of software, including 
Autocad, Cadvance, Autoshade, Ven- 
tura Publisher, and DrawPerfect. 
Price: $299. The product is shipping. 
ViewSonic (Santa Fe Springs, CA). 
CIRCLE 179 ON INFORMATION CARD 


Graphics Controller 

Elsa America has announced the XHR 
Gemini20 graphics controller, a board 
built on a graphics processor and math 
coprocessor from Texas Instruments. 
According to the company, the card 
achieves 8 MIPS parallel graphics 
throughput and 132 pixels of drawing 
speed, which allows it to cope with 
complex graphics operations such as 
shading and 3D display lists. Included 
with the controller is driver software 
for specific applications, including Au- 
tocad and PCAD. Price: starts at 
$2895, depending on resolution capa- 
bilities. The product is shipping. Elsa 
America (San Francisco). 

CIRCLE 1480 ON INFORMATION CARD 


S-Bus Card for Sparc 
Tech-Source Inc. has introduced the 
GXTRA 1280, a single-slot S-bus card 
that drives and supports multiple dis- 
plays on a single Sun Sparcstation. 
The GXTRA 1280 Sbus graphics sub- 
system provides an 8-bit color frame 
buffer and GX style acceleration, re- 
sulting in a resolution of up to 1280 by 
1024. Also included are a Sun four- 
style keyboard and mouse. The compa- 
ny says that the board runs all Sun 
software, including Open Windows 2.0. 
The X Windows server executes par- 
tially on the card’s engine and partial- 
ly on the host CPU. Price: $2250. The 
product is expected to ship in Septem- 
ber. Tech-Source Inc. (Altamonte 
Springs, FL). 

CIRCLE 181 ON INFORMATION CARD 
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Photo-Retouching 
PixoArt has introduced PixoFoto, an 
image-editing and photo-retouching 
program for the Macintosh. PixoFoto 
provides a palette of 16.7 million col- 
ors. Users can choose colors based on 
RGB, HSL, or CMYK models, adjust- 
ing for hue, saturation, brightness, 
contrast, and gamma. Individual win- 
dows allow up to 16 images to be 


worked on at one time. Tools are in- 
cluded for drawing and painting, ge- 
ometry functions, air brushing, clon- 
ing, blurring, and more. The package 
also contains zoom-in, zoom-out, and 
color separation capabilities. Price: 
$795. The company said the product 
would ship in the third quarter. Pixo- 
Arts Corp. (Atlanta). 

CIRCLE 182 ON INFORMATION CARD 


Affordable Fractals 

Lifestyle Software Group (LSG) has re- 
leased Fractal Paint Plus, a PC-based 
program that lets designers combine a 
full range of fractal imaging tech- 
niques with standard paintbrush fea- 
tures. Fractal Paint Plus is made up of 
a paintbrush shell plus interactive 
fractal tools that include generators for 
3D landscapes, Mandelbrot, and more. 
Designers can use the package for 
slide production by sending PCX files 
via modem or disk to specialized pro- 
cessing companies. Price: $129.95 (in- 
cludes 10 slides from GraphicsLand). 
Lifestyle Software Group (St. Augus- 
tine, FL). 

CIRCLE 183 ON INFORMATION CARD 


Prophecy Productivity 

Kodak has announced an add-on for its 
Prophecy 1.1 color publishing soft- 
ware. Input Color Calibration (ICC) 
runs on Macintosh computers with 
floating points, such as the Mac IIfx 
and Mac IIcx. It is designed to increase 
productivity by converting a scanner’s 
RGB data into Prophecy’s standard 
reference space of uvL, and then stor- 
ing the data in a scanner-identified 
file. The user needs a TIFF-compatible 


scanner and scanner software that 
supply a minimum of 100ppi resolu- 
tion in a reflection mode and 600ppi in 
transmission. Price: $2500. The prod- 
uct is shipping. Kodak Professional 
Color Systems (Billerica, MA). 

CIRCLE 184 ON INFORMATION CARD 


Distribution Modeling 
Haestad Methods has introduced Cy- 
bernet, an Autocad 11 add-on for mod- 
eling water distribution networks. A 
Modeling Control Center (MCC) in- 
cluded in the program gathers, ana- 
lyzes, and updates graphical and non- 
graphical modeling data. The company 
says that graphically based form win- 
dows can be popped up inside Autocad 
for editing purposes, avoiding the use 
of flip screens and Autocad’s dialog 
boxes. The system also contains a 
“Smart Snap” feature, aimed at en- 
hancing and expanding Autocad’s ob- 
ject snaps. Price: $995. Haestad Meth- 
ods (Waterbury, CT). 

CIRCLE 185 ON INFORMATION CARD 


Medusa Draft 


Computervision has introduced the 
Medusa Draft entry-level drafting sys- 
tem, a product compatible with the full 
line of Medusa CAD/CAM software. 
Engineers can create designs using the 
Medusa 2D package and pass the 
drawings along to a drafting depart- 
ment. Drafting staff can then use Me- 
dusa Draft to generate drawings. Me- 
dusa Draft runs on the Prime 50 series 
and on Sun and DEC workstations. 
Price: $4800 (software only); starts at 
$13,495 (bundled with hardware). A 
version for Sparcstations is available 
now. Other versions are expected to 
ship by September. Computervision 
(Bedford, MA). 

CIRCLE 186 ON INFORMATION CARD 


Color Capture 

Savitar has introduced ScanMatch, 
software that lets users of flat-bed col- 
or scanners capture color-accurate im- 
ages on to Mac computer screens. 
ScanMatch takes the RGB color values 
produced by the scanner through an 
intermediary CIE scanner color space 
and into RGB color values matched to 
the user’s monitor. The product will be 
bundled with many popular scanners. 
Operation requires the installation of 
TekColor color-management software 
from Tektronix on the user’s Mac. The 
product will ship in September. Price: 
$99. Savitar (San Francisco). 

CIRCLE 187 ON INFORMATION CARD 
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CAD/CAM on a ’386 


CNC Software has announced Master- 
cam 386 Mill, a version of its Master- 
cam CAM/CAD software that is de- 
signed for *386 PCs. Machinists use 
Mastercam to produce precision two- 
through five-axis machined parts, 
tools, dies, and molds. This release con- 
tains new CAM features, as well as ex- 
panded CAD capabilities. CAD en- 
hancements include drafting and di- 
mensioning in any plane or view, plot- 
ting, and support for additional enti- 
ties, such as VDA curves and surfaces 
and IGES draft and geometric entities. 
CNC Software Inc. (Tolland, CT). 


CIRCLE 188 ON INFORMATION CARD 


Video Integration 

Fluent Machines has introduced a sys- 
tem for integrating full-motion video 
and synchronized audio into applica- 
tions running under Windows 3.0. A 
VSA-1000 board set provides real-time 
capture, compression, decompression, 
and display. FluentStreams software 
manages video and audio processing 
and supplies integration tools. The 
company recommends an Intel ’386- 
based PC, an AT-compatible bus, and a 
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noninterlaced display supporting 640- 
by-480 VGA resolution, among other 
system requirements. Price: $3995 
(VSA-1000); $495 (FluentStreams). 
The product is shipped 60 days after 
order is received. Fluent Machines Inc. 
(Framingham, MA). 
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Windows Imaging 

RIX Softworks has announced a 
graphics presentation tool for Win- 
dows. The company says that Winrix 
combines the advantages of bit- 
mapped and vector image creation. 
Color, brightness, contrast, and gam- 
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ma can be corrected through global 
and spot adjustments. A multiple-doc- 
ument interface feature lets users edit 
images at several levels simultaneous- 
ly. Dynamic document exchange per- 
mits integration with all software run- 
ning under Windows. Also included 
are process filters, anti-aliased fonts, 
and clip art. Price: $495. The product 
is shipping. RIX SoftWorks Inc. (Ir- 
vine, CA). 
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Apple QuickTime 1.0 

Apple has introduced QuickTime 1.0, 
the first release of a software architec- 
ture that is designed to integrate dy- 
namic media such as sound, video, and 
animation consistently and seamlessly 
across applications. The company says 
that the architecture will extend capa- 
bilities of current applications and also 
create new categories, including video 
conferencing, store-and-forward video 
mail, and dynamic CD-ROM maga- 
zines. QuickTime incorporates a Movie 
Toolbox, an Image Compression Man- 
ager, and a Component Manager, 
meant to make digitizers, VCRs, and 
other external resources transparent 
to the application. The product is ex- 
pected to ship by the end of the year. 
Mac users will be offered a QuickTime 
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Sampler floppy disk set. Apple Com- 
puter Inc. (Cupertino, CA). 
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Movie-Making on Mac 
SuperMac has announced a family of 
QuickTime-compatible digital video 
products for moving-making on the 
Mac. VideoSpigot is a digital system 
for capturing and playing full-motion 
video in real time on the Mac LC and 
IIsi. VideoSpigot Pro performs these 
functions on large-screen displays of 
up to 21 inches. ReelTime, a digital- 
video editor, will be bundled free with 
the VideoSpigot products for a limited 
period. Price: $499 (VideoSpigot); 
$1899 (VideoSpigot Pro); $699 (Reel- 
Time). The products are scheduled to 
ship in September. SuperMac Technol- 
ogy (Beverly Hills, CA). 
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18-Bit Scanner 

Marstek Inc. has introduced the Color- 
Artist, a color/gray-scale hand-held 
scanner for IBM and Macintosh com- 
puters. The ColorArtist offers an 18-bit 
display, resulting in 262,144 color 
combinations. The company notes that 
competing scanners provide displays of 
no more than 12 bits, resulting in 4096 
color combinations. Gray-scale resolu- 
tion is 400 dpi. The package is bundled 
with Perceive Personal/DOS software, 
in addition to RainbowPaint, a high- 
end color paint and imaging package. 
Price: $695 (IBM version); $795 (Mac 
version). Marstek Inc. (Atlanta). 
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Dual-Mode Scanner 
Computer Friends Inc. has announced 
Character, a full-page, desktop scan- 
ner that works in sheet-fed and hand- 
held modes. The scanner comes with 
LightPaint image processing and paint 
software and is optionally bundled 
with Perceive OCR software. Charac- 
ter can also be used with virtually any 
other OCR software, as well as with 
graphics and graphics/text applica- 
tions. The product comes in versions 
for AT-compatibles and the Mac. Price: 
$599 (Character); $99 (Perceive, when 
purchased with Character). Computer 
Friends Inc. (Portland, OR). 
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Workstation Trackballs 

Itac has introduced the Mouse-trak 
family of trackballs, which are avail- 
able for Macs, IBM-compatible PCs 
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and OS/2s, Amigas, Ataris, and work- 
stations from DEC, HP/Apollo, Sun, 
Silicon Graphics, and Intergraph. The 
trackballs are targeted at those who 
work on demanding applications for 
long periods of time. Features include 
a padded handrest, user-definable 
keys, instant cursor speed control, and 
a finger-saving toggle mode. Price: 
$159 to $199 (standard models); $295 
(MR-IND, a ruggedized version for in- 
dustrial environments). The product is 
shipping. Itac Systems (Garland, TX). 

CIRCLE 195 ON INFORMATION CARD 


Drawing Board Digitizers 

Calcomp has introduced the Drawing- 
Board Model 3000 Series, a line of digi- 
tizers for DOS, Unix, Macintosh, and 
Microsoft Windows environments. 
This series offers 2540-line resolution 
and accuracy of +0.010 of an inch. Us- 
ers can choose from among six differ- 
ent tablet sizes, three cursor styles, 


and a variety of stylus options. Price: 
ranges from $495 (corded) and $645 
(cordless) for the 12-by-12-inch Model 
33120 to $2995 (corded) and $3145 
(cordless) for the 44-by-60-inch Model 
33600. The product is currently ship- 
ping. Calcomp Inc. (Scottsdale, AZ). 
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EasyCopy Software 

Autograph has introduced EasyCopy, 
a family of software that supplies 
graphics output on color printers. Ea- 
syCopy works independently of specific 
applications by grabbing pictures di- 
rectly from the screen and processing 
them for immediate output. A library 
of drivers lets the user select from a 
wide range of printers. EasyCopy is 


available for IBM-compatible PCs, as 
well as for DECstations, VAXstations, 
Interactive Unix, Silicon Graphics 
workstations, and the Sun 3, Sun 
Sparc, Apollo, and IBM RS/6000. The 
product is shipping. Autograph Inter- 
national (San Jose, CA). 
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RISC-Based Laser Printer 


Star Micronics has announced the La- 
serPrinter 4 Starscript, a four-page- 
per-minute, RISC-based laser printer. 
The printer is compatible with Post- 
script, allowing operability with a va- 
riety of software, including Page- 
maker. The printer comes with 35 resi- 
dent outline fonts, as well as 14 resi- 
dent bit-mapped fonts. Its controller is 
engineered around the Intel i960 RISC 
microprocessor, enabling high-speed 
throughput. An upper multi-purpose 
paper tray that holds 50 sheets is stan- 
dard. A lower 250-sheet cassette is op- 
tional. Price: $1995. Star Micronics 
(New York). 
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Postscript Printers 

QMS has added two models to its Co- 
lorscript family of color Postscript 
printers. The QMS Colorscript 10p of- 
fers 4M of RAM letter-size printing on 
paper and transparencies. The other 
new printer, the Colorscript 30si, is 
equipped with 12M of RAM and a 
printable region of 11.3-by-17.2 inches, 
providing 11-by-17-inch, full-bleed ca- 
pabilities. The 30si supports 11-by-17- 
inch and letter-size paper and trans- 
parencies, as well as 11.75-by-19.3- 
inch paper. Price: $6995 (Colorscript 
10p); $12,995 (Colorscript 30si). The 
Colorscript 10p is available now. The 
30si was expected to ship this month. 
QMS (Mobile, AL). 
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Picture Windows 

XLI has announced PC software that 
allows its LaserPix XLI resolution en- 
hancement controller board to be inte- 
grated with PageMaker, Picture Pub- 
lisher, and other popular application 
packages for Windows. Users can out- 
put the resulting images on a Hewlett- 
Packard LaserJet I or III printer, pro- 
ducing halftones with 256 gray levels 
and resolutions equivalent to 1200 dpi 
and 2400 dpi. PixSetter for Windows 
3.0 operates on AT compatibles. Price: 
$1495. The product is shipping. XLI 
Corp. (Woburn, MA). 
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Barcelona Czechoslovakia 
May June 16—19 


Join the more than 2,000 Exhibitors, 4,500 Conference Participants, and 
200,000 professionals who benefit each year from our World-Wide Program 
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2033 M St. N.W., Suite 399, Washington, DC 20036 
Phone: (202)775-9556 Fax: (202)775-8122 
Berlin(0114930)882 6657 Fax:(0114930)882 2028 
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Graphics Book 


Freehand Graphics shows how to use 
grids to increase the speed and accura- 
cy of drawings. The book also covers 
how to draw from slides, still life, and 
nature along with the fundamentals of 
graphics, orthographic projections, 
paraline drawings, shade and shadow, 
perspective, drawing from reproduc- 
tions, contour, and negative space. De- 
sign Press (New York), 160 pages, 
$14.95. 
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Desktop Graphics Report 


Jon Peddie Associates (Oakland, CA) 
has released its 1991 Desktop Graphics 
Market Report. The report provides a 
market analysis and industry over- 
view with strategic marketing infor- 
mation and forecasts, detailed specifics 
on more than 277 hi-res graphics 
cards, and a corporate profile of 95 hi- 
res graphics card manufacturers. $699. 
CIRCLE 157 ON INFORMATION CARD 


Art Supply Catalog 


The National Printing Equipment and 
Supply Association Inc. (Reston, VA) is 
offering the 1991-1992 Directory of In- 
ternational Graphic Arts Suppliers 
Catalog free of charge. The catalog de- 
scribes companies and their services, 
and provides a list of manufacturing 
sites, agents, and overseas distribu- 
tors. Also includes a product index of 
graphic arts products and the compa- 
nies who supply them. The directory is 
available in English, French, Spanish, 
German, Italian, and Japanese. 
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Adobe Guide 


Written for Mac users, The Official 
Adobe Photoshop Handbook contains 
the information needed to help users 
work with tools, fonts, filters, effects, 
and controls. The guide provides a 
Photoshop overview, image selection 
techniques, graphical formats, image 
processing and special effects, fine art 
creation, and more. Also includes sev- 
eral color art examples using Photo- 
shop. Bantam Computer Books (New 
York), 416 pages, $24.95. 
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Fractal Creations 


Fractal Creations provides background 
information on fractals and explains 
how to create fractals on a PC. Also 
included are the Fractint program, 
over 70 different fractal types, pro- 
gramming details in C, software in- 
stallation with a starting guide, a full- 
color poster, and 3D glasses. Waite 
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Group Press (Mill Valley, CA), 315 
pages, $34.95. 
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Unix Guide 


Written for system designers, engi- 
neers, and programmers, Real-Time 
Unix Systems Design and Application 


Guide explains how to design time- 
critical applications with a real-time 
Unix system. The book contains tested 
real-time example programs and two 
case studies of designing real-time sys- 
tems. It features an introduction to 
real-time computing and discusses the 
requirements of real-time operating 
systems and REAL/IX operating sys- 
tems. The guide is available from 
Kluwer Academic Publishers (Boston), 
316 pages, $59.95. 
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Multimedia Product Family 


Add multimedia to your PC 


Run under MS Windows 3.0, 
HP NewWave, or MS DOS 


Powerful new silicon offers 
unbeatable functionality at super, 
low prices 


Super VideoWindows — $895 


Display full motion video in a window on VGA 
monitor. Scale, crop, zoom, freeze. Image cap- 
ture, save and restore. Sound control. Accepts 
VGA input for graphics/text overlay. 


Super VGA Daughter - $395 


Industry standard VGA (Headland’s Video 7) 
attaches to Super VideoWindows for compact 
1-slot solution of graphics/text overlay. IMB 
buffer. 


Super TV Tuner — $395 


Computer selectable antenna or 122 chan- 
nel cable TV input. Combine with Super 
VideoWindows to watch TV on PC. 


Super Still-Frame Compression — $995 


JPEG compression up to 75:1 of color or gray- 
scale images. Takes only seconds. All TGA file 
formats—TARGA 16, 24, and 32. 


Celebrating Our 10th Year 


New Media Graphics Corp. 


780 Boston Road 
Billerica, MA 01821 


NEW MEDIA GRAPHICS 


TEL: 508/663-0666 


FAX: 508/663-6678 


VISA, M/C, and AMEX accepted. 
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44 Electronic Publishing 
Symposium sponsored by 
Twin Cities Desktop Pub- 
lishing Alliance; held in 
Bloomington, MN. Contact: 
Ms. Rebecca McManus, 
5500 Wayzta Avenue, Suite 
650, Minneapolis, MN 
55416; 612/591-6200. 


14-16 Windows & OS/2 
Conference sponsored by 
CM Ventures Inc.; held in 
Boston. Contact: CM Ven- 
tures Inc., 5720 Hollis 
Street, Emeryville, CA 
94608; 415/601-5000. 


19-23 TechDoc ’91 spon- 
sored by Graphic Communi- 
cations Association; held in 
Seattle. Contact: Graphic 
Communications Associa- 
tion, 100 Daingerfield Road, 
Alexandria, VA 22314- 
2804; 703/519-8160. 


20-214 The FOSE CD- 
ROM Conference & Exposi- 
tion: Optical Systems for the 
90s sponsored by National 
Trade Productions Inc.; held 


a 


in Washington, DC. Con- 
tact: National Trade Pro- 
ductions Inc., 313 South 
Patrick Street, Alexandria, 
VA 22314-3567; 703/683- 
8500. 


26-28 Icograda-Interna- 
tional Congress of Graphic 
Design sponsored by World 
Access Corporation; held in 
Montreal, Canada. Contact: 
World Access Corporation, 
15 Bemis Road, POB 171, 
Wellesley Hills, MA 02181; 
617/235-8095. 


4-14 Print ’91 sponsored 
by Graphic Arts Show Com- 
pany Inc.; held in Chicago. 
Contact: Mr. Michael Gal- 
lagher, Graphic Arts Show 
Company Inc., 1899 Preston 
White Drive, Reston, VA 
22091-4326; 703/264-7200. 
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HiRes QFX 


Retouching, Photocomposition 
& Special Effects Software 


see us at SIGGRAPHeBooth 2013 
For color brochure, contact: 
Ron Scott Ince 1000 Jackson Bivd 
Houston TX 77006¢7 13.529.5868 
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6-8 The National Compo- 
sition & Prepress Associa- 
tion sponsored by NCPA; 
held in Chicago. Contact: 
Mr. Bill Teare, National 
Composition & Prepress 
Assn. (NCPA), 100 Dainger- 
field Road, Alexandria, VA 
22314; 703/519-8165. 


9-14 17th Worldesign Inter- 
national Council of Societies of 
Industrial Design (ICSID) 
sponsored by CAT Computers; 
held in Yugoslavia. Contact: 
Ms. Daria Liteneger, CAT 
Computers, Igriska 10, 61000 
Ljubljana, Yugoslavia; tele- 
phone: 38/61/223/949; fax: 
38/61/221/013. 


11-143 Imaging 91 spon- 
sored by BIS Strategic Deci- 
sions; held in New York. 
Contact: Ms. Mary Ellen 
Whelan, BIS Strategic Deci- 
sions, One Longwater Cir- 
cle, Norwell, MA 02061; 
617/982-9500. 


15-18 First International 
Conference/Workshop on In- 
tegrating Geographic Infor- 
mation Systems and Envi- 
ronmental Modeling spon- 
sored by NCGIA, University 
of California; held in Boul- 
der, CO. Contact: Mr. Mi- 
chael Goodchild, GIS/Model- 
ing Conference Secretariat, 
NCGIA, University of Cali- 
fornia, Santa Barbara, CA 
93106; 805/893-8224. 


24-26 Scientific Comput- 
ing & Automation Confer- 
ence and Exposition spon- 
sored by Scientific Comput- 
ing & Automation; held in 
Philadelphia. Contact: Mr. 
Matt Lally, Scientific Com- 
puting & Automation, 301 
Gibraltar Drive, POB 650, 
Morris Plains, NJ 07950- 
0650; 201/292-5100. 


4-3 CAD/CAM Computer- 
Aided Design and Manufac- 
turing sponsored by World 


Access Corporation; held in 
Kortrijk, Belgium. Contact: 
World Access Corporation, 
15 Bemis Road, Wellesley, 
MA 02181; 617/235-8095. 


1-4 The Evolving Process 
of Communication: Seybold 
Computer Publishing Con- 
ference & Exposition spon- 
sored by Seybold Seminars; 
held in San Jose, CA. Con- 
tact: Mr. Kevin Howard, 
Seybold Seminars, 6922 
Wildlife Road, POB 578, 
Malibu, CA 90265. 


1-4 Intercad ’91 sponsored 
by World Computer Graph- 
ics Association; held in Vi- 
enna. Contact: World Com- 
puter Graphics Association, 
2033 M Street N.W., Suite 
399, Washington, DC 
20036-8446; 202/775-9556. 


8-144. CAMP 91 sponsored 
by World Computer Graph- 
ics Association; held in War- 
saw. Contact: Ms. Inga von 
Schlichting, WCGA Europe- 
an Office, LennestraBe 55, 
D-5300 Bonn1; telephone: 
02/28/21/90/63. 


9-10 Strictly Business 
Computer Expo sponsored 
by Champion Productions 
Inc.; held in Houston. Con- 
tact: Mr. David Meyer, 
Champion Productions Inc., 
12401 Washburn Avenue S., 
Burnsville, MN 55337-1773; 
713/225-1601. 


18-21 Paris Cite 91 spon- 
sored by Adac/Paris Cite; 
held in Paris. Contact: Ms. 
Evelyne Crombez, Paris 
Cite 91, 27 Quai de la Tour- 
nelle, 75005 Paris, France; 
telephone: 33/1/43/26/29/99; 
fax: 33/1/43/29/38/01. 


26-341 Lasers in Graphics/ 
Electronic Design in Print 
conference sponsored by 
DTI; held in Ft. Lauderdale, 
FL. Contact: Mr. Tim Bol- 
ton, DTI, 1855 E. Vista 
Way, Suite 1, Vista, CA 
92084; 619/758-9460. 


29-Nov. 4 GIS/LIS ’91 
sponsored by AM/FM Inter- 
national; held in Atlanta. 
Contact: GIS/LIS 791, 5410 
Grosvenor Lane, Suite 100, 
Bethesda, MD 20814-2122; 
301/493-0200. 
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08 (_] Printers and/or plotters 
12 (] Personal Computers 
16 [.] Workstations 
20 (] Minicomputers 
24 [_] Mainframes 
28 (] Boards 
32 [] Input Devices (including Scanner 
Data Tablets, Digitizers) 


36 L) Monitors 

40 (] Image Processing Equipment 

44 () Video Equipment 

48 (] Networking Systems/Modems 

52 L] Storage Devices 

56 (_] Presentation Systems (including Film 
Records, Screen Displays) __ 

60 (_] Supplies & Accessories 

68 (_] None of the Above 
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REMOVE HARDWARE 
O——-r LOCKS x-—0O 


Protect your investment! 


Don’t wait for your lock to get lost, 
stolen or fail and render your pro- 
gram useless. 


Our SAFEKEY’S are guaranteed to 
unlock the following: 


SHOWCASE 


THE TURN KEY III 
(500 lines RGB) 
The NEW camera made to be 
used with the Targa+16® and 
other leading capture boards. 


Featuring ET 


We take trade-ins on the 
older TK870U 


TK1070U w Autofocus/Macro 
Lens, Power Supply and System 
Interface Cord. $1780 


Closed Circuit Products 


(800) 999-3130 / OEM Pricing 
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VANCOUVER 
FILM 


TOPAS™ RIO™ 
INSCRIBER™ LUMENA™ 
VISTA-TIPS® & MORE 


products, 


Limited Time Offer $525 plus S&H 


[609] 390-2799 
IMAGINE THAT 


TM-Trademarks property of respective owners 


employment opportunities 
services, systems 


& software. 
CIRCLE 100 ON INFORMATION CARD 


DRIVERS! 


Don’t throw away your expensive graphics 
cards and monitors. Buy drivers to support 
the latest version of AutoCAD, Windows, 


ATTENTION INTERGRAPH 
USERS! 


Are you running out of disk 
space on your workstation or 
server? Do you need a large 


Capacity cartridge tape drive to 
help simplify your ever increas- 
ing backup requirements? 
EXSTOR has a complete line of 
disk drive and tape backup sys- 
tems for Intergraph worksta- 
tions and servers. 

* User Installable 

*1 Year Warranty 

* Free Technical Support 


EXSTOR, Inc. 
11200 West Plank Court, 
Suite 129 
Milwaukee, WI 53226 
(414) 778-7110 
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IMAGE 
COMPRESSION 


PARALLEL JPEG 

UNPARALLELED PERFORMANCE 
OPTIPAC - Flexible Compression Solution 
¢ Color, Gray Scale and Binary Images 
¢ Lossless and 10 Controlled Quality (CQ) Modes 
¢ Varying CQ Compression Ratios in Excess of 100:1 
* Lossless Ratios Up to 3:1 or More 
¢ Extendible I/O Capability for Any I/O Device 
* Fully Programmable Compression Engine 
¢ A Single Software Interface 

Configurations: «+ Upto Five (5) DSPs 


* Software Only Version 


Standards: ° JPEG (Proposed Standard) 
* CCITT Group III & IV 


Speeds: Compress 512 x 400 Full Color 
Images in Less Than One (1) Second 


Advantages: °* Increased Communication Rates 
« Increased Disk Storage Capacity 


OPTIVISION, INC. 
(800) 562-8934 (916) 756-1309 FAX 
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Microstation, and more. 
Supported cards include: 


Control Systems Artist 1, 14+, 2 
Verticom M16, M256, M16E, M256E 
Verticom H16, H16B, H256 
Verticom MX16, MX256 

Verticom HX16, HX256 

NEC MVA 1024/16 and /256 

Orchid Turbo PGA 


CALL FOR MORE INFORMATION 


Software Integrators 
415 - 726 - 8662 
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Bae et 


Company 


Call, write 


Ph. 801- 225-1905 « 
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SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2,000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180,000 

We also offer an intensive foun- 

dation program in 16mm film 

production. For information 

Call or write: 

Vancouver Film School 

400 -1168 Hamilton St. 

Vancouver, B.C. 

Canada V6B 282 


604 685-5808 


Fax: 685-5830 
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Sales Offices 


COMPUTER 
GRAPHICS 
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NEW ENGLAND, EASTERN 
CANADA 

Alan D. Ventura, Regional 
Manager 

One Technology Park Drive 
P.O. Box 987 

Westford, MA 01886 

TEL: (508) 692-0700 

FAX: (508) 692-0525 


MID-ATLANTIC & 
SOUTHEAST 

lan Ross, Regional Manager 
14 Vanderventer Avenue 
Port Washington, NY 11050 
TEL: (516) 767-3738 

FAX: (516) 883-6268 


MIDWEST, WESTERN 
CANADA 

Phil Davis, Regional 
Manager 

O'Hare East Office Building 
9501 West Devon, Suite 203 
Rosemont, IL 60048 

TEL: (708) 696-4350 

FAX: (708) 696-4839 
NORTHERN CALIFORNIA, 
NORTHWEST 

John Sly, Regional Manager 
Bill Cooper 

Boris & Sly Associates 

1000 Elwell Court, Suite 234 
Palo Alto, CA 94303 

TEL: (415) 965-4334 

FAX: (415) 965-0255 
SOUTHERN CALIFORNIA, 
SOUTHWEST 

Tom Boris, Regional 
Manager 

Greg Cruse, Regional 
Manager 

Boris & Sly Associates 

2232 S.E. Bristol, Suite 109 
Santa Ana Heights, CA 92707 
TEL: (714) 756-0681 

FAX: (714) 756-0621 
SOUTHWEST 

Randy Jeter, Regional 
Manager 
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Spring, TX 77388 

TEL: (713) 353-0309 

FAX: (713) 288-8350 
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David T. Round 
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FAX: (1) 39 14 70 14 


MUNICH 

Johann Bylek 

Verlagsburo Bylek 
Stockaeckerring 63 
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TEL: (089) 903 88 06 

FAX: (089) 904 35 26 
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Sumio Oka 

Intl Media Representatives 
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Mr. El Chul Kim 
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TAIWAN 
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Acer TWP Corporation 
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X Windows provides open mecha- 
nisms for this to take place with- 
out restrictive policy. 

Another factor in favor of low- 
level mechanisms instead of high- 
level policy is performance. X Win- 
dows was designed to be fully im- 
plemented on the simplest of 
graphics devices. This means that 
entry-level users have been given 
access to the full power of the sys- 
tem. At the same time, the low-lev- 
el definition of X, like the trend to- 
ward RISC-based processors, has 
proven easy to accelerate with 
hardware. 

As a general rule, it is possible 
to build a high-level system on top 
of low-level mechanisms, while the 
inverse is certainly not always 
true. Open systems, therefore, can 
provide not only a basis for true 
portability, but a mechanism for 
flexibility, innovation, and high 
performance. 

In contrast, consider PHIGS, the 
current committee standard for 3D 
programming. It is a closed sys- 
tem. For instance, it imposes strict 
limitations on how the system 
should update the screen and con- 


trol the mouse cursor. These limi- 
tations have made it very difficult 
to build programs with PHIGS 
that use GUIs. Because a GUI is 
one of the defining features of mod- 
ern workstations, this is no small 
inconvenience. 


3D Extensions 

The PHIGS architecture is so re- 
strictive that nearly every vendor 
has had to add extensions to its 
base functionality. As a result, it is 
very difficult to port a PHIGS ap- 
plication from one system to an- 
other. Ironically, true portability, 
one of the basic reasons for the ex- 
istence of PHIGS, has never mate- 
rialized. Although the initial work 
on PHIGS began back in 1979, few 
high-performance 3D applications 
are based on it. 

As we speak, nearly all of the 
major computer makers are in- 
volved in creating 3D extensions to 
X Windows. To their great credit, 
the architects of PEX (PHIGS Ex- 


tension to X) resisted the urge to 
make 3D X Windows closed by ex- 
clusively imposing the PHIGS API 
(Application Programming Inter- 
face). Instead, they reaffirmed X 
Windows’ commitment to openness 
and agreed to expose all of the un- 
derlying 3D mechanisms neces- 
sary for the creation of alternative 
graphics programming interfaces. 
The PEX architects had the wis- 
dom to understand that there is no 
such thing as a universal program- 
ming language. By providing open 
mechanisms instead of restrictive 
policy, there is now room for the 
development of many alternative 
programming paradigms. The re- 
sult will be that more software of 
higher quality and diversity will 
be available on less-expensive 
equipment. In the future, the ques- 
tion should not be, “Is this a stan- 
dard?”, but rather, “Is this open?” 
In computer graphics, where 
rapid innovation continues, we 
should be careful not to unneces- 
sarily inhibit innovation in a blind 
desire for standardization. Open 
systems will allow innovation and 
standards to co-exist. CGW 
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Open or Standard? 


More than semantics 


separates these two terms 


By Gary Wayne 


happened. I had the chance to 

explain to executives of one of 
the world’s largest computer com- 
panies that their reliance on 
graphics standards was not only 
inappropriate for their users, but 
was also leading to the rapid obso- 
lescence of their product line. 

At first, they were astonished. 
They asked, “How can our use of 
standards be wrong? What could 
possibly be better than standards?” 
What was truly unusual about this 
encounter was that after the initial 
screaming settled down, they all 
agreed. Beyond standards lay 
something better: open computing. 

To fully appreciate the impor- 
tance of open computing, one has 
to understand two things. First, a 
computer graphics standard, in it- 
self, is neither good nor bad. Like 
anything else, a graphics standard 
can be good or bad depending on 
how well it is designed and imple- 
mented. As a matter of fact, the 
evolution of computer graphics is 
littered with the remains of quite a 
variety of poorly designed graphics 
standards. 

Second, the newer tyranny of a 
bad graphics standard can be as re- 
strictive and suffocating as the old 
tyranny of proprietary systems. 
The tyranny of proprietary sys- 
tems meant that end users were 


T:: other day, an odd thing 


Gary Wayne is vice president of market de- 
velopment for Ithaca Software of Alameda, 
California. Ithaca Software develops HOOPS, 
a 3D graphics programming tool for person- 
al workstations. 


104 


compelled to continue buying 
equipment made by the same man- 
ufacturer. The tyranny of a bad 
standard means that bad software 
is developed. 


Pro Choice 

Open computing is not an insis- 
tence on uniformity, but the free- 
dom to choose. In some ways, it is 
analogous to the debate between 
the free market and central plan- 
ning. In the first case, open and 
fair competition is fostered, which 
leads to better products. In the sec- 
ond, a rigid uniformity is required. 
If the recent history of Eastern Eu- 
rope is any indication, I think the 
free market is going to win out. 

In open computing, the underly- 
ing richness of a computer’s re- 
sources is exposed so that users 
and software developers are free to 
use these resources as they wish. 
In a closed, standardized system, 
everyone is forced to do the same 
thing. 

Perhaps the best illustration of 
the benefits of open computing is a 
comparison of the open X Windows 
system and the closed PHIGS (Pro- 
grammer’s Hierarchical Interac- 
tive Graphics System) standard. 
By any measure, X Windows has 
been a tremendous success. Since 
the first proposals for X Windows 
were made in 1984, X has been 
adopted by nearly every computer 
maker in the world, and thousands 
of new applications have been 
written using it. More important- 
ly, these applications can run with- 
out modification on virtually every 
computer made today. 

What made this all possible was 


that its architect, Bob Scheifler of 
MIT, insisted that X Windows be 
open. In one of the defining state- 
ments of X, he explained that the 
fundamental tenet of X Windows 
is that, “The system should provide 
hooks [mechanisms], rather than 
religion [policy].” In other words, X 
Windows should provide direct ac- 
cess to tools, not high-level rules 
controlling how these tools must 
be used. 

The best example of the open- 
ness of X Windows is the graphical 
user interface. Although X Win- 
dows provides the mechanisms to 
build user interfaces, it does not 
prescribe how a user interface 
should look or behave. One might 
complain that a laissez-faire atti- 
tude has created confusing choices, 
such as whether to opt for Motif or 
Open Look. But this misses the 
point, because neither GUI 
(Graphical User Interface) is the 
ultimate interface. 


Changeability 

A fundamental advantage of 
software is its ability to change. 
Even as we sit here, the people at 
Xerox Palo Alto Research Center 
(PARC) are revolutionizing user 
interfaces once again. They are 
busily extending the paradigm of 
human-machine interaction to a 
fully implemented, 3D world. 

Before the end of this decade, 
these new concepts will seem as 
obvious and essential as the cur- 
rent breed of GUIs seems to us 
now. And when this happens, it is 
reasonable to believe that these 
new interfaces will also be built on 
top of X Windows. Why? Because 
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Introducing Pacesetter. A plotter 
that shatters all the existing standards. 

First, it sets a new standard for style 
with soft-sculpted edges and a central 
pedestal. Other plotters suddenly look 
old-fashioned. 

Then it sets a new standard for 
performance. 

Pacesetter has doubled the plot- 
ting speed—that’s right, doubled the 
speed—where it counts most: in final 
plot mode. 

And wait till you see the quality of 
Pacesetter’s final-plot. Our lines are 


Take a bold first step to reshape 
plotting at your firm. Find out more 
today: Call 800-932-1212. In Canada, 
call 416-635-9010. We're expecting to 
hear from you. 


straight. Our curves are smooth. Our 
repeatability is excellent. All thanks to 
proprietary CalComp technology and 
new pen design. 

And these cut-sheet, D and E sized 
plotters are built rock-solid for the long 
run. Pacesetter was designed and 
tested to twice the reliability rating of 
previous generation plotters. 

Plus, Pacesetter is easy to use and 
each user can have their own special 
pre-programmed set-up commands. 

Pacesetter: it’s a plotter you can bet 
your business on. 


Wedrawon 
your imagination. 


A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp. Pacesetter and We draw on your imagination are trademarks of CalComp. 
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AUTOCAD 


Now, you can begin your work without learning a complex new 
interface. It’s not merely intuitive - it's AutoCAD. The MG-3D 
graphics controllers and software driver are the first to offer real- 
time interactive Gouraud shading, image manipulation and 
walkthroughs, within AutoCAD Release 11. What's more, major 
AutoCAD Strategic Developers directly support these advanced 
features to maximize your design and visualization capabilities. 


It began with our MG Series. Now, we've taken real-time pan and 
zoom with Bird's Eye View and Spyglass into a new dimension of 
unsurpassed performance. 


lM Experience outstanding performance in high-resolution, true 
color for a universe of Windows 3.0 applications. 


M@ Expand your PC with the same Matrox graphics 
technology as high-end 3D workstations like the 
SUN SPARCstation 2GS. 


@ Get true color 3D graphics: 
1280 x 1024 resolution for superb 3D 
performance on the EISA bus, and 

1024 x 768 resolution for unbeatable 3D 
performance on the AT bus, at 2D prices. 
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AT; AutoCAD, AutoShade and 3-D Studio; Matrox; RenderMan; —st 
SUN and SPARCstation; and Windows are registered _— 
trademarks of IBM Corp, Autodesk, Inc, Matrox Electronic 
Systems, Ltd, Pixar, Inc, Sun Microsystems and 
Microsoft Corp, respectively. 
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